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Abstract 
 
Until recently, long-term effects of a critical illness (CI) have received little attention from 
intensive care staff, who have traditionally measured outcome from an intensive care unit 
(ICU) by morbidity and mortality. However, it is now acknowledged that CI is a continuum 
that begins before ICU and continues to impact on a patient’s quality of life after they have 
been discharged home. Measuring health related quality of life (HRQOL) is a complex matter 
due to its multifaceted, subjective and dynamic nature. There has been a lack of consensus in 
the literature regarding the most appropriate methodological approaches and measuring 
instruments to use. This disparity has impeded comparison between studies.  
 
The aim of this thesis was to review the literature between January 1998 and December 2003 
that focused on HRQOL for patients after a CI to identify and summarise themes and key 
outcomes. There were two main areas of focus - the methods used to measure the effects of the 
CI, and evaluation of the patient outcomes.  An electronic search for relevant articles was 
conducted using the common clinical research databases and key words such as health related 
quality of life, outcomes and critical illness. Reference lists from these articles and conference 
proceedings were reviewed to identify further studies. There were 74 primary papers identified 
that reflected a number of subcategories including general ICU, Acute Respiratory Distress 
Syndrome (ARDS), and elderly patients.  
 
There were four categories of instruments used in the literature including those that measured 
acuity of illness, physical functioning, psychological functioning and HRQOL. The majority 
of studies used more than one measuring instrument, most of which had been previously 
validated. Results from the studies were diverse, but it is apparent that physical and 
psychological recovery from a CI may be a slow and varied process. Most studies were 
observational; only one randomised control study examined the benefits of a physical exercise 
program for patients post-hospital discharge. In general, there was no evidence of how to 
translate the study findings into some form of structured program to assist the patient with any 
identified problems. To enhance continuum of care, integration of ICU, hospital and 
rehabilitation services could target identified physical and psychological problems to assist 
patient recovery. However, strong evidence on the benefits of initiatives such as inpatient 
follow-up, outpatient clinics and use of ICU diaries is yet to be demonstrated. 
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CHAPTER 1 
 
INTRODUCTION 
 
1.1 BACKGROUND TO THE PROBLEM 
 
The impact of a critical illness (CI) commences before an ICU admission and continues after 
the patient is discharged from ICU and hospital (Angus, Carlet & Brussels Roundtable 
Participants 2003). The long-term impact of a CI can fluctuate in its effects, be far-reaching 
and all encompassing for the patient and those around them (American Thoracic Society 
2002). There is an increasing amount of literature assessing health related quality of life 
(HRQOL) for patients surviving a CI measured at various time points using a variety of 
instruments. However there appears to be only a tenuous link between what has been reported 
in the literature and the development of programs to minimise potential problems for the 
patient and their families during recovery from a CI. 
 
Recent literature that focused on HRQOL after a critical illness has identified important 
information regarding the patient’s perceived and actual recovery. As HRQOL is a multi-
dimensional dynamic concept that includes physical, psychological, social, religious and 
cultural elements, capturing all its aspects can be arduous. There have been many instruments 
developed to examine HRQOL, not all of which are reliable or validated on patients who have 
had a CI. Indeed, there are a number of methodological considerations when examining the 
outcomes of critically ill patients. These include what outcomes to measure after intensive 
care, capturing the diversity of quality of life (QOL), the scope of different instruments 
available, the use of comparison groups, use of proxies to gather information when the patient 
is unable to complete questionnaires, and the length of time required for follow-up.  
 
Until recently, most studies following patients post CI have been observational with limited 
interventional studies post ICU. However, in the last year evidence has appeared in the 
literature of reviews and evaluations of programs set up to help address some of the longer-
term clinical issues raised by those surviving a critical illness (Angus et al. 2003). There is 
now some initial evidence of post-ICU, pre-hospital discharge program development 
particularly in the UK (Crocker 2003; Strahan, McCormick, Uprichard, Nixon & Lavery 
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2003). Formalisation of support post-hospital still appears mostly absent, with outpatient 
programs largely uncommon (Angus, Linde-Zwirble, Lidicker, Clermont, Carcillo & Pinsky 
2001; Chaboyer, Foster & Creamer 2002; Glendinning 2001; Johnson, Chaboyer, Foster & 
van der Vooren 2001; Patricia Lange 2001). To date exploration of the literature has revealed 
only one randomised control study that has tested a rehabilitation program for the ICU patient 
after hospital discharge (Jones, Skirrow, Griffiths, Humphris, Ingleby, Eddleston, Waldmann 
& Gager 2003). Thus far in Australia, it appears most follow-up services have been provided 
by the patients’ medical specialist and local general practitioner (Maddox, Dunn & Pretty 
2001). 
 
1.2 RESEARCH OBJECTIVE 
 
The objective of this thesis was to review the literature from 1998-2003 that evaluated adult 
patients’ quality of life after a critical illness. The thesis focused on literature for a number of 
subgroups (e.g. medical patients, elderly patients) as well as the general intensive care patient.  
All selected primary papers were appraised for their methodological style and the most 
commonly used instruments were reviewed. 
 
1.3 SEARCH STRATEGY 
 
To establish a thorough review of the extant literature, the following steps were taken. An 
electronic search was conducted of MEDLINE, EMBASE, CINAHL and Psych-Review 
databases for articles published between January 1998 and December 2003 that reported on 
patient status after critical illness that went beyond mortality data. The key words used for the 
search strategy were: quality of life; health related quality of life; outcomes; quality of life 
outcomes; post traumatic stress; health status; intensive care; and critical illness. A review of 
reference lists of identified articles was performed to identify further references. Conference 
proceedings from Australian and New Zealand Intensive Care Society meetings were also 
scanned for any relevant abstracts. Finally a manual search of relevant journals was performed 
for the study inclusion period. Studies were included in this review if they met the following 
criteria: available in English language and available in Australia.    
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1.4 SEARCH RESULTS 
 
The search strategy resulted in 83 papers being identified. Review of these papers resulted in 
74 being included as relevant to the topic area (see Appendix 6.1). Appendix 6.2 lists the other 
nine papers excluded and the reason for the exclusion.  
 
1.5 STRUCTURE OF THESIS 
 
The thesis has been divided into two major chapters. Chapter Two evaluates the methods and 
instruments used in the primary papers, whilst Chapter Three discusses the outcomes from 
specific groups. Chapter Four provides the summary of results, limitations, recommendations 
and conclusion arising from the thesis. A conceptual framework for the development of the 
thesis is shown in Figure 1 (page 4).  
 
1.6 TOPICS OUT-SCOPED 
  
It was beyond the scope of this thesis to study the health economics literature that 
predominantly focused on cost utilization or cost effectiveness in the ICU as a way of 
measuring the financial burden of one life saved, also referred to as the quality of life year 
saved. Studies that only reported on mortality were largely excluded, although some were used 
to expand information not provided in QOL papers. The focus of the thesis was the patient, 
therefore papers that studied the effect of a critical illness on the family were excluded. Other 
out-scoped papers included those that studied children, those that reported on outcomes for 
routine post-operative cardiac surgery and those that did not report on the patient once they 
had left ICU (see Appendix 6.2 as noted above). In addition, the theoretical or conceptual 
literature on quality of life has been excluded from the thesis due to word limitations. 
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CHAPTER 2 
 
EVALUATION OF STUDY METHODS 
 
2.1 INTRODUCTION 
 
As will be demonstrated there is a body of literature from 1998 – 2003 that has examined the 
outcomes of patients who have had some form of critical illness, using measures beyond 
mortality. Expanding the vision of intensive care staff to follow their patient beyond the 
intensive care’s door had until recently not been the norm (Intensive Care Society 2002). 
Development or adaptation of existing instruments to measure the patient’s QOL post critical 
illness is often beyond the expertise of intensive care staff (Chaboyer & Elliott 2000; Ridley 
1999). However, increasing costs and decreasing resources have helped raise the interest of 
intensive care staff to look beyond the patient’s stay in intensive care, to survival and the 
quality of that survival (Broomhead & Brett 2002). Studying HRQOL is complex, subjective 
and dynamic, making accurate measurement fundamentally difficult, particularly when 
patients are often unable to complete long and complex questionnaires due to their illness 
(Broomhead & Brett 2002).  
 
Between 1998 - 2003 there were five review papers published that critiqued earlier research 
studies and attempted to draw conclusions from their many findings (Chaboyer & Elliott 2000; 
Elliott 1999; Heyland, Guyatt, Cook, Meade, Juniper, Cronin & Gafni 1998). The main 
recommendation from these reviews was the need to use generic validated instruments, 
psychometrically tested for this group. Despite this, studies still reported unvalidated 
questionnaires, resulting in poor rigor and inconsistencies (Elliott 1999; Heyland et al. 1998), 
perhaps reflecting the reality that reaching consensus on the methods and instruments used 
was not always possible (Elliott 1999). Lack of consensus has therefore made it difficult to 
draw wider conclusions regarding the HRQOL of ICU survivors from multiple studies or 
make comparisons between studies (Chaboyer & Elliott 2000; Hayes, Black, Jenkinson, 
Young, Rowan, Daly & Ridley 2000). Because of the poor current state of knowledge of 
appropriate outcome measures for adult critical care survivors, it is difficult to make 
recommendations regarding what instrument to use and when or how they should be 
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administered (Black, Jenkinson, Hayes, Young, Vella, Rowan, Daly & Ridley 2001).What was 
recommended is that patients should be followed for at least 6 months, have 
neuropsychological testing as part of their assessment, and use a HRQOL instrument that is 
able to be used in a number of countries and in a variety of languages (Angus et al. 2003; 
Black et al. 2001; Buckley, Cheng & Gomersall 2001; Hayes et al. 2000). 
 
The following section will draw from the literature in developing a brief summary of what 
constitutes an appropriate instrument for this context, including issues of validity and 
reliability. The most commonly used instruments from the literature will be outlined. Other 
methodological considerations such as length of follow-up, use of multiple time points, use of 
comparisons, use of proxies to gather information, and use of pre and post-illness comparisons 
will also be explored. 
 
2.2 HRQOL INSTRUMENT OVERVIEW  
 
To claim meaningful outcomes and clinical significance, studies should demonstrate 
appropriate scientific rigueur (Black et al. 2001). The methodology, choice, use and 
interpretation of instrument or instruments are of fundamental importance in this process 
(Elliott 1999; Hayes et al. 2000; Heyland et al. 1998; Terwee, Dekker, Wiersinga, Prummel & 
Bossuyt 2003). Review papers have defined the requirements for an accurate assessment of 
HRQOL. These include: reliability (consistency of a measuring instrument), validity (accuracy 
of a measuring instrument), responsiveness (the ability of the instrument to detect change over 
time) discrimination (ability to detect differences in those who have varying degrees of the 
same condition), simplicity (ease of understanding and completing an instrument) and 
interpretability (Buckley et al. 2001; Chaboyer & Elliott 2000; Hayes et al. 2000; Heyland et 
al. 1998; Patrick & Chiang 2000).  
 
There is also evidence in this body of literature that certain instruments are being used more 
frequently than others, hopefully in acknowledgement of the recommendation that a limited 
list of instruments be used to enable enhancement of experience and knowledge, and 
comparisons to be drawn between different studies (Angus et al. 2003; Hayes et al. 2000).  
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2.3 USE OF INSTRUMENTS IN THE ICU / CI SETTING 
 
Patient outcomes following a CI are commonly measured using a number of objective 
parameters, e.g. number of organ failure free days, 28-day status, or one-year mortality 
(Ridley 2001). In addition, more patient-based subjective measures of health related quality of 
life (HRQOL) have been increasingly reported in the literature (Black et al. 2001; Buckley et 
al. 2001; Chaboyer & Elliott 2000; Elliott 1999). As the recovery trajectory from a critical 
illness may be long and incomplete, mapping this path is a complex process. The range of 
HRQOL instruments available is large, but can be divided into two groups; generic to all 
illnesses or specific to a particular disease (Buckley et al. 2001; Chaboyer & Elliott 2000). A 
limitation of generic instruments is that whilst they can be applied to a broad spectrum of 
populations, they may not be responsive to specific disease states or symptoms (Buckley et al. 
2001). This consideration should be weighed against the concept that examining specific 
clinical subgroups rather than the general ICU population as a whole could result in more 
specific health outcome reporting, although this may decrease the available sample and / or 
increase the recruitment time (Elliott 1999).  
 
2.4 SPECIFIC INSTRUMENT DESCRIPTIONS 
 
Instruments used in the literature reviewed in this thesis fall into four main categories: acuity 
of illness, physical functioning, mental functioning and health related quality of life. These 
categories are discussed below.  
 
ACUITY OF ILLNESS  
 
Acute Physiology And Chronic Health Evaluation   
The most commonly used instrument for measuring acuity of CI is the Acute Physiology And 
Chronic Health Evaluation (APACHE) (Knaus, Zimmerman, Wagner, Draper & Lawrence 
1981). This scoring system has been utilized in a number of ways including: estimation of risk 
of death, evaluation of therapies, inter-ICU comparison, quality assessment and monitoring 
resource allocation (Knaus, Wagner, Draper, Zimmerman, Bergner, Bastos, Sirio, Murphy, 
Lotring, Damiano & al. 1991). Two versions of APACHE were used in the literature reported 
here, II and III with differing scoring systems (see Table 1). The fundamental methodologies 
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of the two versions are the same, however the end scores are different. To use the APACHE 
system accurately, the worst reading of various physiological measures are taken from the first 
24 hours in ICU and given a score depending on the level of derangement from the norm. 
Increasing age is given a weighted score as are any chronic health issues. From the total score 
a risk of mortality is then predicted. For APACHE II the score ranges from 0 – 71 and for 
APACHE III, 0 – 299 with higher scores predicting worse outcomes (Knaus et al. 1991; 
Knaus et al. 1981). Although the APACHE III is reported to be more accurate and flexible (it 
can be used on a daily basis to follow patient progress whereas the APACHE II was designed 
for the first 24 hours only), the APACHE II remains the most commonly used instrument with 
APACHE III only recently becoming available in the public domain (Knaus et al. 1981; Knaus 
et al. 1991). 
 
Table 1 APACHE and SAPS Scores used in relevant studies 
 
Instrument Number of Time used  Mean Score (Range) 
APACHE II 34 17 (8-23) 
APACHE III 7 59 (49 – 79) 
SAPS II 13 35 (26 – 39) 
 
Simplified Acute Physiology Score II 
The Simplified Acute Physiology Score II (Le Gall, Loirat, Alperovitch, Glaser, Granthil, 
Mathieu, Mercier, Thomas & Villers 1984; Le Gall, Lemeshow & Saulnier 1993) was also 
developed for use in the first 24 hours of a patient’s admission to ICU. When the physiological 
variables used to determine the overall score are compared to the APACHE II, eight are the 
same, three are related parameters with different methods of collection, and three are different 
parameters (Ip, Leung, Ip & Mak 1999). Thirteen primary papers used SAPS II, including one 
group of authors with three papers that reported both APACHE and SAPS II (Capuzzo, 
Grasselli, Carrer, Gritti & Alvisi 2000a; Capuzzo, Grasselli, Carrer, Gritti & Alvisi 2000b; 
Capuzzo, Pinamonti, Cingolani, Grassi, Bianconi, Contu, Gritti & Alvisi 2001) (see Table 1). 
 
Therapeutic Intervention Score System (TISS) 
The 76 item Therapeutic Intervention Score System, (Cullen, Civetta, Briggs & Ferrara 1974) 
was developed to measure severity of illness in association with the assessment of nursing 
workload (Reis Miranda 1997). There have been several revisions of the TISS including the 
TISS–28 (Reis Mirandas 1997). A higher score signifies a greater therapeutic effort. A patient 
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score <10 signifies a ward patient, 10 – 19 probably a HDU patient, and >20, HDU / ICU level 
(Smith, Orts, O'Neil, Batchelor, Gascoigne & Baudouin 1999). The TISS was reported in 
seven papers included in this review (Backman & Walther 2001; Hamel, Davis, Teno, Knaus, 
Lynn, Harrell, Galanos, Wu & Phillips 1999; Jones et al. 2003; Niskanen, Ruokonen, Takala, 
Rissanen & Kari 1999; Rivera-Fernandez, Sanchez-Cruz, Abizanda-Campos & Vazquez-Mata 
2001; Smith et al. 1999; Wehler, Geise, Hadzionerovic, Aljukic, Reulbach, Hahn & Strauss 
2003). One paper reported a total TISS score for each patient, with an average ICU LOS of 19 
days (Backman & Walther 2001). Other studies gave a mean daily score - 23 [range 14-35] 
(Hamel et al.1999), 36 [range 29-49] (Jones et al. 2003) and 21 [±12] (Rivera-Fernandez et al. 
2001). Such diversity in scores reflect a range in acuity of patients. One paper demonstrated 
that patients discharged from ICU with a TISS of 20 or above had a much higher mortality 
(21%) than those who had a TISS of less than 10 (4%) at hospital discharge (Smith et 
al.1999). However, TISS was not developed as a predictive tool, rather a record of the level of 
nursing intervention required. One study noted that patients with longer ICU stays and worse 
QOL outcomes, did not have an increase in resource consumption as would have been 
predicted, as reflected by their TISS (Rivera-Fernandez et al. 2001). 
 
Charlson Co-morbidity index 
The Charlson Co-Morbidity Index is a weighted index that measures pre-morbid burden of 
disease and its severity (range 0 to 17 where 0 = absence of chronic disease) (Charlson, 
Pompei, Ales & MacKenzie 1987). It was used in five papers with the range of scores being 
0.27-0.57 (Angus, Musthafa, Clermont, Griffin, Linde-Zwirble, Dremsizov & Pinsky 2001), 0-
4 (Chelluri, Rotondi, Sirio, Donahoe, Pinsky, Mendelsohn, Belle & Schulz 2002), 1-2 
(Douglas, Daly, Gordon & Brennan 2002), and 1-3 (Wehler, Martus, Geise, Bost, Mueller, 
Hahn & Strauss 2001). Rotondi and colleagues (2002) reported their score as a mean (2.2 ± 
2.1).  
 
Other measures of acuity of illness are outlined in Table 2. These instruments are often used in 
clinical practice, but were less commonly used in the studies reviewed here. 
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Table 2 Other Measures of Acuity of Illness  
Name  / Developer Used by Description 
Organ Dysfunction and/or Infection 
(ODIN) score (Fagon, Chastre, Novara, 
Medioni & Gibert 1993) 
Montuclard et al. 
2000 
Measures the number of organ failures. Range of score 0-6 
with higher scores indicating higher mortality 
Multi Organ Dysfunction Score 
(MODS) (Marshall, Cook, Christou, 
Bernard, Sprung & Sibbald 1995) 
Herridge et al. 2003 Range of scores 0 – 24. Higher scores indicate more severe 
dysfunction. 
Sepsis Organ Failure Assessment 
(SOFA) (Vincent, de Mendonca, 
Cantraine, Moreno, Takala, Suter, 
Sprung, Colardyn & Blecher 1998) 
Graf et al. 2003  
Wehler et al. 2003 
Ranks severity of failure from 0 – 4 for 6 organ systems. 
Maximum score = 24 with daily measurements. Score 
correlates to risk of death with four or more failing organs 
shown to have a mortality risk of 83%. 
McCabe Score (McCabe & Jackson 
1962) 
Montuclard et al. 
2000 
Measures severity of preexisting diseases stratified as 
nonfatal = 0, ultimately fatal = 1, or rapidly fatal = 2  
 
Trauma instruments 
In addition to acuity of illness, two scales were used that specifically measured injury caused 
by trauma. Major or severe trauma can be categorised by using the Abbreviated Injury Score 
(AIS). Specific injuries in each of the six body regions (head / neck, face, thorax, abdomen, 
extremities, and external / skin and soft tissue) are coded on a scale of one (indicating minor 
injury) to six (or incompatible with life (States, Fenner & Flamboe 1971). Based on the AIS, 
the injury severity score (ISS) takes into consideration the combined effects of multiple 
injuries, thereby allowing comparison of severity of trauma among dissimilar types of injury. 
A score of 16 or more (range 0 – 75) on the ISS is defined as major trauma (Baker, O'Neill, 
Haddon & Long 1974). These scales were used in the papers that studied trauma patients 
(Holbrook, Anderson, Sieber, Browner & Hoyt 1999; Michaels, Michaels, Moon, Smith, 
Zimmerman, Taheri & Peterson 1999a; Michaels, Michaels, Zimmerman, Smith, Moon & 
Peterson 1999b; Richmond, Kauder, Hinkle & Shults 2003). 
 
MEASURES OF PHYSICAL FUNCTIONING 
St George Respiratory Questionnaire (SQRQ) 
The SGRQ is a 76-item pulmonary specific HRQOL questionnaire that was used in studies 
assessing patients with chronic lung disease including ARDS. There are three domains 
(symptoms, activities, impact) with a global score of 0 – 100; higher scores indicate poorer 
health (Jones, Quirk & Baveystock 1991). This instrument was used in two primary papers 
reported here (Combes, Costa, Trouillet, Baudot, Mokhtari, Gibert & Chastre 2003; 
Davidson, Rubenfeld, Caldwell, Hudson & Steinberg 1999b). 
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Six Minute Walk Test (6MWT)  
The 6MWT (Guyatt, Sullivan, Thompson, Fallen, Pugsley, Taylor & Berman 1985) was 
developed as a simple measure of functional capacity to predict survival in patients with 
moderate heart failure (Cahalin, Mathier, Semigran, Dec & DiSalvo 1996). The test 
measures the pulmonary function of a patient over a set time. It was used in one study 
reviewed here as a measure of physical function in patients recovering from ARDS 
(Herridge, Cheung, Tansey, Matte-Martyn, Diaz-Granados, Al-Saidi, Cooper, Guest, 
Mazer, Mehta, Stewart, Barr, Cook, Slutsky & Canadian Critical Care Trials 2003). Other 
instruments used to measure physical function are included in Table 3. 
 
Table 3 Instruments Used to Measure Physical Functioning 
 
Name / Developer Measurement Score Range Used by 
Katz’s ADL Index 
(Katz, Ford & 
Moskowitz 1963) 
Functional Status of 
elderly patients 
A = Independent 
G = Dependent 
Chelluri et al. 2002 
Hamel et al.1999 
Mendelsohn et al. 2002 
Montuclard et al. 2000 
Udekwu et al. 2001 
The Karnofsky 
Functional Status 
(Karnofsky, 
Abelmann, Craver & 
Burchenal 1948) 
Physical performance 
and dependency  
 0 (dead) to 100 
(normal) 
Diaz-Prieto et al. 1998, 
Angus et al. 2001, 
Kvale et al. 2003,  
The Duke Activity 
Status Index, 
(Hlatky, Boineau, 
Higginbotham, Lee, 
Mark & al 1989)  
Functional capacity and 
ability to perform a 
variety of common 
activities  
12 item scale Hamel et al.1999, 
Bashour et al. 2000 
Zubrod Scale 
(Zubrod CG, 
Schneiderman M & 
Frei E 1960) 
Normally used with 
cancer patients to 
measure functional 
status 
Six point scale Welsh et al. 1999 
Roche et al. 1999 
NYHA (The Criteria 
Committee of the 
New York Heart 
Association 1973) 
Measurement of 
physical activities in 
patients with cardiac 
disease 
Class I  = no 
limitation / symptoms 
with normal physical 
activity. Class IV  = 
cardiac insufficiency 
present even at rest 
Mittermair et al. 2002 
Dimopoulou et al. 2001 
 
Instrumental 
Activities of Daily 
Living  (Lawton & 
Brody 1969) 
Ability to perform 
higher tasks such as 
household chores and 
shopping  
The higher the score 
the greater the 
dependence 
Chelluri et al. 2002 
Barthel Mobility 
Index  
(Mahoney & 
Barthek 1965) 
Physical functional 
status before and after 
an intervention with 
institutionalized patients 
Nine dimension 
rating scale.  
0 = totally dependent 
100 = fully 
independent 
Ip et al. 1999   
Isgro et al. 2002 
Geriatric Outcome 
Scoring System1 
Scoring for basic 
activities, mobility and 
social condition 
5 = normal / 
independent 
1 = dependent, bed 
bound 
Ip, et al. 1999  
Note: 1 Authors own 
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MEASURES OF MENTAL FUNCTIONING  
Instruments that focus on mental function only examine psychological constructs including 
anxiety, avoidance, depression and fear. The instruments commonly used in studies examining 
patient outcomes from critical illness are discussed below. 
 
IES  
The Impact of Events Scale is a 15-item measure that assesses levels of post - traumatic 
distress (Horowitz, Wilner & Alvarez 1979). The instrument is divided into two subscales 
measuring intrusive thoughts and avoidance behaviours (Hayes et al. 2000). Patients specify 
the number of times they have had such thoughts over the past seven days using the likert 
scale of 0 for nil thoughts and five for often. Higher scores indicate greater distress with scores 
of over 20 reported as significant (Scragg, Jones & Fauvel 2001). The IES was used in seven 
studies and always with a number of other measures (Holbrook et al. 1999; Jones, Griffiths, 
Humphris & Skirrow 2001; Jones et al. 2003; Kress, Gehlbach, Lacy, Pliskin, Pohlman & Hall 
2003; Richmond et al. 2003; Scragg et al. 2001; Shaw 2001) (see Table 4). One study 
compared this scale to a new instrument for the measurement of post- traumatic stress 
symptoms – ETIC-7 (Scragg et al. 2001), and one study used a ‘revised’ IES, although how it 
was revised was not disclosed (Kress et al. 2003).  
 
Table 4 Studies using The Impact of Events Scale 
 
Author, year  
Country 
Patient Type & 
Sample Size (n) 
Score 
(median 
range) 
Follow- up 
(mo) 
Other Instruments used 1 
Holbrook et al. 
1999 USA 
Trauma (1048) 5 6,12,18 ISS, QWB, CES-D 
Jones et al. 2001 
UK 
General ICU 
(45) 
43 delusions 
11 no del’ns 
.5, 2 ICU Memory tool 2, HADS, FI 
Scragg et al. 
2001 UK  
General ICU 
(142) 
16%  >30 Not stated TSC, ETIC-7 2, HADS 
Shaw et al. 2001 
USA 
General ICU 
(20) 
22 ± 15 Not stated WAI, semi-structured interview 
Jones et al. 2003 
UK 
General ICU 
(126) 
Percentage 
scores 3 
given 
6 FI, HADS, SF-36, ICU Memory tool 2  
Kress et al. 
2003 USA 
General ICU 
32 
27 (control) 
11 interv’n 
11 SF-36, STAI, BDI, PAIS 
Richmond et al. 
2003 USA 
Trauma (63) 27 (at 3 mo) 0,3,30 ISS, SIP, interview, SSQNS 
Notes:  1 full title of instruments listed in Glossary of Terms (pp. viii-ix) 
2 Author-developed 
 3 See text below 
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As seen in Table 4, the IES was used predominantly with general ICU patients and twice with 
trauma patients. Comparing scores from the IES for the different studies is difficult due to the 
different ways of reporting. For example, Jones and colleagues (2003) measured two groups of 
patients at several time points using an upper cut-off point of >19 as cause for concern. They 
reported little difference between the study groups with around 50% of both groups scoring 
above this level at 6 months. The same authors had previously used the IES score for those 
with delusions compared to those without delusions (43 v 11) and commented that such small 
group numbers (45 at 2 weeks and 30 at 8) did not allow further exploration of this (Jones et 
al. 2001). As noted in the table, no other group recorded such high scores.  
 
Trauma Symptoms Checklist -33 (TSC-33) 
The TSC-33 (Briere & Runtz 1989) measures psychological symptoms found in traumatized 
patients and was used by only one study comparing instruments (Scragg et al. 2001). Each 
measure is scored according to its frequency over the past two months as 0 (never) to 3 
(often). The mean score was 27.4 (SD 17.2) suggesting more psychological symptoms 
associated with traumatic stress than a non-ICU population.  
 
Hospital Anxiety and Depression Scale (HADS) 
The HADS was developed to measure mood disorders of anxiety and depression in the non-
psychiatric population (Zigmond & Snaith 1983) and has been widely used with inpatients 
(Scragg et al. 2001). It focuses on psychological rather than physical symptoms of anxiety and 
depression, using two subscales where the patient assesses 14 items on a four-point scale 
(Hayes et al. 2000). A combined score of greater than 12 is indicative of a clinical disorder 
(Scragg et al. 2001). The HADS was used in four studies, on each occasion with a number of 
other instruments (see Table 5) (Eddleston, White & Guthrie 2000; Jones et al. 2001; Jones et 
al. 2003; Scragg et al. 2001). 
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Table 5 Studies Using Hospital Anxiety and Depression Scale 
 
Author, year  
Country 
Type of 
Patient & 
Sample Size 
(n) 
Score (median 
range)  
Time Frame 
for follow-up 
(months) 
Other Instruments used 
Eddleston et al. 2000 
UK 
General ICU 
(227) 
12% > 8 anxiety  
10% >8 depression  
0,3,6,12 SF-36, Questionnaire1 
Jones et al. 2001 UK General ICU 
(45) 
Mean 14 anxiety – no 
factual memories gp 
Mean 13 depression – 
no factual memories 
gp 
.5, 2 ICU Memory tool1, IES, FI, 
State Trait Anxiety Index 
Scragg et al. 2001 UK  General ICU 
(142) 
47% >12 Not stated Trauma Symptom 
Checklist,  
ETIC-7, IES 
Jones et al. 2003 UK General ICU 
(126) 
33% > 8 anxiety 
10% > 6 depression 
6 FI, IES, SF-36, ICU 
memory tool1, State Trait 
Anxiety Index 
Notes: 1 Author-developed 
gp = group 
 
Scoring for the HAD scale was reported in several ways. Three studies reported separate 
scores for the subscales anxiety and depression. Subgroups tested at multiple time points make 
comparison between studies almost impossible. It is however clear that at 10% of participants 
demonstrated significant levels of anxiety and / or depression, with proportions much higher in 
some studies. 
 
Center for Epidemiologic Studies - Depression Scale (CES-D) 
The CES-D is a 20-item self-report scale developed to assess the frequency and severity of 
depressive symptoms which have been experienced in the previous week (Radloff 1977). 
Scores range from 0 – 60, with higher scores indicating increased symptoms and severity 
(Hayes et al. 2000). It was used in three studies reviewed (Holbrook et al. 1999; Mendelsohn, 
Belle, Fischhoff, Wisniewski, Degenholtz, Chelluri & QOL-MV Study Investigators 2002; 
Nelson, Weinert, Bury, Marinelli & Gross 2000). 
 
Other instruments that measured mental functioning that were only used by one or two authors 
are listed in Table 6. 
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Table 6 Other Instruments Measuring Mental Functioning 
 
Title / Developer Studies using this instrument 
The Global Outcome Score (Jennett & Bond 1975) Kvale et al. 2003 
Brief Symptom Inventory (BSI) (Derogatis 1993) Michaels et al. (1999) 
Mini Mental State (Folstein, Folstein & McHugh 1975) Ambrosino et al. (2002) 
Beck Depression Inventory (Beck 1961) Hopkins et al. (1999), Kress et al. (2003) 
Fear Index (Marks & Mathews 1979) Jones et al. (2001 & 2003) 
Mississippi Critical Events Perception Scale (MCEPS) 
(Michaels, Michaels, Moon, Zimmerman, Peterson & 
Rodriguez 1998) 
Michaels et al. (1999b) 
PTSS-10 (Schelling et al. 1998) Schelling et al. (1998 & 1999), Stoll et al. (2000) 
Geriatric Depression Scale (Sheikh JI 1986) Isgro et al. (2002) 
WAI (Weinberger Adjustment Inventory (Weinberger & 
Schwatz 1990) 
Shaw et al. (2001) Rothenhausler et al. (2001) 
State Trait Anxiety Inventory Kress et al. (2003), Jones et al. (2001 & 2003) 
Psychological Adjustment to Illness score Kress et al. (2003 
 
 
MEASURES OF HEALTH RELATED QUALITY OF LIFE 
There have been a number of instruments used to measure HRQOL in critically ill survivors 
in the literature from 1998 – 2003. The most commonly used instruments are described 
below. The most widely used instrument was the SF-36. 
 
Short Form-36 
The Short Form 36 (SF-36) contains 36 items, covering all aspects of health (Ware, Snow, 
Kosinski & Gandek 1993). It has been used in a number of settings with a range of different 
health groups in a number of countries. It has also been validated in the general population. 
The questions are divided into eight domains from two subscales of mental and physical 
components (Ware et al. 1993). Low scores on the SF-36 reflect poorer health (Ware et al. 
1993). The SF-36 has been cited as an example of a comprehensive, standard well validated 
instrument that is easy and appropriate to use in the CI population (Angus et al. 2003; Black et 
al. 2001). 
 
The SF -36 was the most frequently used HRQOL instrument in the primary papers (see Table 
7), with a variety of patient groups including general ICU, ARDS, trauma and septic shock.  
Used with a variety of other instruments measuring acuity, physical functioning, and 
psychological functioning, including the SIP in two papers (Hopkins, Weaver, Pope, Orme, 
Bigler & Larson 1999; Lipsett, Swoboda, Campbell, Cornwell, Dorman & Pronovost 2000a). 
SF-36 has been administered in face-to-face interviews, telephone and via the mail. 
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Support for the SF-36 has been widespread and includes its ability to capture pre-critical 
illness HRQOL at the time of admission to ICU to give a baseline measure (Eddleston et al. 
2000; Welsh, Thompson & Long-Krug 1999), its ability to measure both subjective 
assessment by the patient and functional measurement of health (Eddleston et al. 2000; Pettila, 
Kaarlola & Makelainen 2000), the ease of completion even for older populations (Welsh et al. 
1999), and its superior responsiveness, less skewed score distribution and less ceiling effect 
than the NHP (Pettila et al. 2000, Walsh et al. 1999). It has been described as too complex and 
boring (Capuzzo et al. 2000a), although in contrast its questions have also been described as 
interesting (Hofhuis, Hautvast, Schrijvers & Bakker 2003).  
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 Table 7 Studies using SF-36 
 
Author, year  
Country 
Patient type / 
Sample Size (n) 
Follow-up 
(mo) 
Other Assessments  
Schelling et al. 
1998 Germany 
ARDS / 80 
 
Median 48 Employment Status, PTSS-10, Self devised structured 
questionnaire 
Davidson et al.  
1999a USA 
ARDS / 77 
 
23 SGRQ 
Hopkins et al.  
1999 Canada 
ARDS / 55 
 
0,12 Neuropsychological testing, SIP, own questions, BDI 
Michaels et al. 
1999b USA 
Trauma  / 140 
 
6 BSI, SIPw, MCEPS 
Schelling et al. 
1999 Germany 
Septic shock/ 
27 + 27 controls 
48 + 120 
 
PTSS-10 
 
Welsh et al. 
1999 USA 
All ICU / 195 
 
0, 1.5,6 Zubrod Function 
Eddleston et al. 
2000 UK 
All ICU / 227 
 
3,6,12 HADS, Self devised questionnaire 
Heyland et al. 
2000 Canada 
Sepsis / 30 
 
Mean 16.6 PQOL 
Lipsett et al. 
2000 USA 
Surgical ICU / 
127 
1,3,6,12 SIP 
Pettila et al. 
2000 Finland 
MOD  / 354 
 
12 Nil 
Schelling et al. 
2000 Germany 
ARDS / 80 
 
Median 66 Pulmonary function, symptoms & smoking status, 
employment status 
Soran et al. 
2000 USA 
Pancreatitis / 52 
 
Median 42 Nil 
Stoll et al. 
2000 Germany 
Cardiac surgery 
/ 89 
5 PTSS-10, patient satisfaction survey (self designed) 
Flatten et al. 
2001 Norway 
All ICU / 219 
 
144 Nil 
Rothenhausler et 
al. 2001Germany 
ARDS / 59 
 
Median 46 Neurological testing, Employment status,  
Chaboyer et al. 
2002 AUS 
All ICU / 20 
 
0,6,12 ICU Health Status Instrument 
Chelluri et al. 
2002 USA 
>48 hr MV Gen 
ICU  / 817 
2 Charlson Comorbidity Index, Katz Activities of Daily living, 
Instrumental Activities of Daily Living 
Mendelsohn et al. 
2002 USA 
>48 hr MV Gen 
ICU  / 133 
12 CES-D, structured interview, Katz ADL 
Rotondi et al. 2002 
USA 
 
All ICU 
receiving MV 
>48 hrs  / 150 
In hospital (1 
mo prior) 
Charlson comorbidity score, ICU stressful experience 
questionnaire (authors own) 
Graf et al.  
2003 Germany 
All ICU / 245 
 
1 mo pre, 9 
mo after 
SOFA 
Herridge et al. 
2003 Canada 
ARDS / 109 
 
3,6,12 Physical examination, pulmonary-function testing, a 
six-minute-walk test, QOL evaluation, MODS.  
Hofhuis et al. 2003 
Holland 
All ICU / 112 
 
0 Nil 
Jones et al. 
2003 UK 
All ICU / 126 
 
6 HADS, FI, IES, ICU memory tool (self validated) 
Kress et al. 2003 
USA 
All ICU / 32 
 
12 IES (revised), State Trait Anxiety Inventory, Beck 
Depression Inventory, Psychosocial Adjustment to Illness  
Kvale et al. 
2003 Norway 
All ICU / 346 
 
6 Semi-structured interviews, GOS, Karnofsky Functional 
Status 
Schelling et al. 
2003 Germany 
Cardiac surgery 
/ 223 
6 Traumatic Memories Questionnaire 
Wehler et al. 
2003 Germany 
Medical ICU / 
318 
6 TISS, SOFA 
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Sickness Impact Profile (SIP)  
The SIP is a 136-item questionnaire grouped into 12 categories that measure HRQOL 
dysfunction with physical and psychological health (Bergner, Bobbitt, Pollard, Martin & 
Gilson 1976). A lower score represents better health (Hayes et al. 2000; Lipsett, Swoboda, 
Campbell, Cornwell, Dorman & Pronovost 2000a). The SIP has been used in its entirety in 
seven studies reviewed here (two reporting on the same patient group, and therefore only one 
was included in the final primary papers (Lipsett et al. 2000a; Lipsett, Swoboda, Dickerson, 
Ylitalo, Gordon, Breslow, Campbell, Dorman, Pronovost & Rosenfeld 2000b) (see Table 8). 
One paper used only the work subscale from SIP as this was not captured by other instruments 
in their study (Michaels et al. 1999b). Two studies compared the results from the SIP with the 
SF-36. Lipsett and colleagues (2000a) found SIP to be more sensitive, comprehensive, reliable 
and acceptable in determining specific QOL abnormalities, but the respondent burden was 
much higher with patients needing assistance from their relatives to complete the SIP even one 
– three months post CI. The two instruments correlated well at baseline and 12 months with 
patients post CI (Lipsett et al. 2000a). Hopkins and colleagues (1999) did not compare the 
results from SF-36 and SIP, but reported the results independently.   
 
Table 8 Studies Using The Sickness Impact Profile 
 
Author, year  
Country 
Type of Patient 
and Initial 
Sample Size (n) 
Time Frame for 
follow-up (mo) 
Other Assessments 
Hopkins et al. 
1999 USA 
ARDS (62) 12 SF-36, BDI, neuropsychological testing 
Lipsett et al. 
2000a,b USA 
Surgical (128) 0,1,3,6,12 SF-36 
Gardner et al. 
2002 Aus 
All ICU (93) 6 Nil 
Kleinpell et al. 
2002 USA 
Elderly (318) 4-6 QOLI 
Michaels et al. 
1999b USA  
Trauma (140) 6 SF-36, BSI, MCEPS, SIPw1 
Douglas et al. 
2002 USA 
All ICU 0, .5, 6, 12 Charlson comobidity index, patient 
resource use diary2 
Richmond et 
al. 2003 USA 
Trauma (63) 0,3,30 Interview, IES, ISS, SSQNS 
 
Notes: 1 Work section only used  
2Author-developed 
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Nottingham Health Profile (NHP)  
The NHP examines the experience of ill-health, and is based on lay perceptions of functional 
status and quality of life, using physical, social and emotional domains (Hunt 1984).  This 
short questionnaire is divided into two parts and takes less than 10 minutes to complete. 
Higher scores reflect poorer health. One criticism of this instrument is its inability to detect 
minor illnesses and subsequently minor improvements (poor responsiveness) (Hayes et al. 
2000) However, Ambrosino and colleagues (2002) reported the instrument as valid, 
reproducible and sensitive to changes. The NHP was used in five primary papers reviewed in 
this thesis with a variety of patient groups (see Table 9). 
 
Table 9 Studies using Nottingham Health Profile 
 
Author, year  
Country 
Type of Patient 
and Sample Size 
(n) 
Time Frame for 
follow-up (mo) 
Other Assessments 
Niskasen et al. 
1999 Finland 
General ICU (470) 6 TISS, Modified Katz ADL structured 
questionnaire 
Montuclard et 
al. 2000 France 
>70 General ICU 
(75) 
1 – 60 (ave 5) ODIN, McCabe, PQOL, Katz ADL 
Dimopoulou et 
al. 2001 Greece 
Cardiac Surgery 
(29) 
Up to 48  NYHS 
Ambrosino et al. 
2002 Italy 
COPD 
(63) 
0,3,6  MMS 
Combes et al. 
2003 France 
>14 day MV in 
General ICU 
Median 36 SGRQ 
 
 
Euroqol 5D  
The Euroqol -5D (The EuroQol Group 1990) is a two part generic instrument designed to 
measure the state of five health domains and assess preferences for 14 hypothetical health 
states using a 0 – 100, with 100 being good health. This instrument was used five times in the 
primary papers (see Table 10).  
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Table 10 Studies using Euroqol-5D 
 
Author, year  
Country 
Type of Patient 
and Initial 
Sample Size (n) 
Time Frame for 
follow-up (mo) 
Other Assessments 
Diaz-Prieto et 
al. 1998 Spain 
ALL ICU (523) In hospital only Karnofsky Performancy Status 
Badia et al.  
2001 Spain 
All ICU (334) 3 mo prior and 12 
post 
Nil 
Sznajder et al. 
2001 France 
All ICU (64) 6 Nil 
Granja et al.  
2002 Portugal 
All ICU (275) 6 Nil 
Granja et al. 
2003 Portugal 
ARDS (29) 6 Lung function test 
 
Advocates of this instrument have found it to be relatively simple to complete, able to 
discriminate between survivors and non-survivors, and useful for providing an understanding 
into patient’s difficulties from which a health professional can direct their help(Diaz-Prieto, 
Gorriz, Badia, Torrado, Farrero, Amador & Abos 1998; Granja, Teixeira-Pinto & Costa-
Pereira 2002). Criticisms of the instrument include its lack of a global score (Capuzzo et al. 
2000a), and its validity is questioned when used with the elderly (Sznajder, Aegerter, Launois, 
Merliere, Guidet & CubRea 2001). 
 
Perceived Quality of Life (PQOL) 
The PQOL (Patrick, Danis, Southerland & Hong 1988) was designed for medical patients in 
critical care is a cognitive measure of QOL and satisfaction with 11 items and scores ranging 
from 0 –100 with higher scores indicating greater satisfaction. The PQOL was used in three 
studies (Heyland, Hopman, Coo, Tranmer & McColl 2000; Montuclard, Garrouste-Orgeas, 
Timsit, Misset, De Jonghe & Carlet 2000; Udekwu, Gurkin, Oller, Lapio & Bourbina 2001). 
 
The Quality of Life (Italian – It and Spanish – Sp) (QOL-IT and SP) 
The QOL-IT and SP questionnaires have been reported in two studies that also validated the 
instruments using the same patient group. The first study compared the patient’s responses 
with those of their proxy and found good correlation. The second study followed the same 
patients and compared responses at 12 months (Capuzzo and colleagues, 2000a and 2000b). 
The conclusion from the second study was that QOL-IT and QOL-SP were both able to 
discriminate between different health states and there was excellent inter-observer 
reproducibility.  
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Quality of Well Being Scale (QWB)  
The Quality of Well Being Scale (QWB) is an interview-based measure of well being with 
preference-weighted measures of symptoms and functioning. Nil (0) score = death and 1 = 
asymptomatic, full functioning (Anderson, Kaplan, Berry, Bush & Rumbaut 1989). This 
instrument has been used in two studies; one study used multiple time points (6,12,18 months) 
with over 1000 trauma patients (Holbrook et al. 1999); the second paper studied 200 ARDS 
patients at 6 and 12 months (Angus et al. 2001).  
 
Other less commonly used HRQOL instruments are listed in Table 11. 
 
Table 11 Other Instruments used to measure HRQOL 
 
Instrument and Developer Studies using this instrument 
Quality of Life Index (QLI) (Ferrans & Powers 1985) Kleinpell et al. (2002) 
Quality of Life Index of Spitzer (Spitzer, Dobson, Hall, Chesterman, 
Levi, Shepherd, Battista & Catchlove 1981) 
Heyland et al. (1998) 
Social Support Questionnaire Network Subscale (Sarason, Levine, 
Basham & Sarason 1983) 
Richmond et al. (2003) 
QOL Questionnaire (Fernandez, Cruz & Mata 1996) Wehler et al. (2001) 
 
 
Interviews and Questionnaires 
Twenty-eight papers used either interviews (some described as semi- structured) and / or 
questionnaires (usually structured) when assessing their participants (see Table 12), while a 
small number used a qualitative approach. Eight papers used no other form of measuring 
patient status (see Table 12). Participants were interviewed at a number of time points (from 
inside ICU to 72 months), using either face-to-face or phone contact. In some cases it was not 
stated how the transcripts from interviews were analysed. Three studies used instruments 
previously self-developed by the author groups (Schelling, Richter, Roozendaal, 
Rothenhausler, Krauseneck, Stoll, Nollert, Schmidt & Kapfhammer 2003; Jones et al. 2001 & 
2003). Other authors also reported on their own self-developed instruments (Eddleston et al. 
2000; Mendelsohn et al. 2002; Russell 1999).  
 
Two studies used patient diaries. Douglas and colleagues (2002) used a self-developed Patient 
Resource Use Diary for the patients to log any involvement with health services whilst in their 
study. Backman and colleagues (2001) used a diary to record the patient’s progress whilst 
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critically ill and then presented the diary to the patient and / or family after discharge. Such 
diaries usually filled in daily by staff and relatives include information such as treatments, 
information regarding visitors, weather and patients progress, and  may also include photos. 
 
Three nursing studies used a phenomenological approach to explore the experiences of general 
ICU patients post CI. The time frame for these studies ranged from whilst they were still in 
hospital, 6-16 weeks post discharge home and up to five years later (Maddox et al. 2001; 
McKinney & Deeny 2002; Papathanassoglou & Patiraki 2003). There were also three larger 
quantitative nursing studies that interviewed patients post ICU (Chaboyer et al. 2002; Russell 
1999; Strahan et al. 2003), see Table 12). Findings from all these papers are discussed in depth 
in Chapter 3. 
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Table 12 Studies using Interviews and Questionnaires 
 
Author, year  
Country 
Type of Pt, Sample Size 
(n) Follow-up (mo) 
Type of interview / Questionnaire  Other Assessments 
Bach et al.  
1998 USA 
Long Term CI pts  
(118) – 12 
Not stated how transcripts analyzed 
 
Pt records 
 
Schelling et al. 
1998 Germany 
ARDS (80) – Median 48 
 
Self-developed assessment of traumatic 
memories from ICU 
SF-36, PTSS-10, employment 
status 
Niskasen et al. 
1999 Finland 
General ICU (470) – 6 Modification of Modified Katz ADL structured 
questionnaire 
NHP, TISS,  
Russell  
1999 Aus 
 
All ICU 
(298) – 6 
 
Self reported questionnaire.18 pts interviewed at 
home, 68 over phone. Transcripts explored, 
coded and analysed using computer program 
Nil 
 
 
Hamel et al. 
1999 USA 
 
All ICU (9105) – 6 
 
 
Unclear how interviews used other than to deliver 
instruments. Exluded; those intubated, in coma, 
with cognitive impairment 
Katz Index of ADL, Duke 
Activity Status, TISS.  
 
Stoll et al. 1999 
Germany 
ARDS (52) – 24 
 
Self-developed assessment of traumatic 
memories from ICU 
PTSS-10 
 
Eddleston 
et al. 2000 UK 
All ICU (143) -3 (face to 
face), 6,12 (telephone) 
Self-developed clinically based questionnaire at 
all time points 
HADS, SF –36 at 3 mo only 
 
Nelson et al. 
2000 USA 
ALI (24) - 6-41 
(mean 19, median 15) 
PTSD questionnaire taken from general symptom 
questionnaire and scored on scale 1-5 
CES-D 
 
Backman et al. 
2001 Sweden 
All ICU (51) – 6 
 
Daily account of patients progress given to 
patient and/or family 2 weeks post ICU 
Nil 
 
Capuzzo et al.  
2001 Italy 
 
All ICU 
(152) – 6 
 
Responses divided into factual, sensation and 
emotional memories. Absence or presence tested 
considered dependent variable 
Nil 
Jones et al. 
2001 UK 
All ICU (45) – 0.5 – 2 Memory assessment tool (previously developed 
by same authors) 
HADS, IES. FI 
Maddox et al. 
2001 Aus 
All ICU (5 pts& 4 
significant others)1.5 – 4 
Data analysed using constant comparison to 
identify recurring categories and themes 
Nil 
Rivera-
Fernandez et al. 
2001 Spain 
All ICU (8685) Own QOL Survey Score on day of admission to 
ICU or next day 
TISS 
Rothenhausler 
et al. 2001 USA 
ARDS (46) 
Median 72 
Psychosocial interview Neurological testing, SF-36, 
Employment Status.  
Shaw et al. 
2001 USA 
ARDS (20) Semi-structured interview IES, WAI 
Chaboyer et al. 
2002 Aus 
All ICU (20) 6 – 12 ICU specific health status instrument – then 
coded 
SF-36 
McKinney et al. 
2002 Ireland 
All ICU (6) Self-developed instrument pre and post ICU. 
Transcripts organized into themes 
Nil 
Mendleson et 
al. 2002 USA 
All ICU (133) - 12  Self-developed instrument to explore experience 
of ICU and MV 
SF-36, CES-D Katz ADL,  
Mittimair et al. 
2002 Austria 
Cardiac surgery in elderly 
(124) – 6-24 
Self-developed instrument to measure QOL post 
cardiac surgery 
NHYA, classification of 
angina 
Rotondi et al. 
2002 USA 
 
All ICU receiving MV >48 
hrs (150) – in hospital 
Self-developed instrument on stressful ICU 
experiences 
SF-36 (for month prior to 
hospitalization), Charlson 
comorbidity score 
Rundshagen et 
al. 2002 
Germany 
All ICU (289) Structured interview. Data analysis not described Nil 
Herridge et al. 
2003 
Canada 
 
ARDS (109) – 3,6,12 Interview SF-36, Physical examination, 
pulmonary-function testing, a 
six-minute-walk test, QOL 
evaluation MODS 
Jones et al. 
2003 UK 
All ICU (126) – 6 ICU memory tool (previously developed by same 
authors) 
SF-36, HADS, FI, IES 
Kvale et al. 
2003 Norway 
All ICU (346) – 7-8 Not stated how data from interviews analysed 
(other than continuous and discrete) 
SF 36, GOS, Karnofsky 
Index.  
Papathanassog-
lou et al. 2003 
Greece 
CI survivors 
(8) – 12 – 60 
 
Phenomenological analysis and hermeneutical 
cycle of interpretation 
Nil 
Richmond et al. 
2003 USA 
Trauma (63) 
 
Interview SIP, IES, ISS, SSQNS 
Schelling et al. 
2003 Germany 
Cardiac surgery 
(148) – 6 
Traumatic Memories Questionnaire (validated 
previously by same authors) 
SF-36 
Strahan et al. 
2003 UK 
All ICU (170) 
 
Own questionnaire. Responses sorted into themes 
and subthemes 
Nil 
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2.5 RECOMMENDATIONS FROM THE LITERATURE  
 
As has been shown, there are many instruments used in the literature that measure the various 
aspects of HRQOL. There are also a number of other methodological considerations such as 
whether to assess the patients pre-illness QOL, how long to follow the patient for, whether to 
measure HRQOL once or at multiple time points and the use of comparison groups. The 
following is a summary of the recommendations from the literature regarding these 
considerations and a synthesis of what was reported in the 74 primary papers included in this 
thesis. 
 
PRE ILLNESS HRQOL ASSESSMENT 
 
Measuring the HRQOL status of patients with a critical illness before they become ill is 
usually impossible due to the unpredictable nature of the illness. However, pre-admission 
status is influential when predicting outcome, although consideration must be given to the 
effect of recall bias (Elliott 1999). Pre and post-test testing is more feasible in the setting of 
elective surgery where the patient attends for pre and post-surgical review (Elliott 1999). Of 
the papers reviewed in this thesis, 27% reported on the patient’s pre-admission status. 
 
Obtaining information from patients who are critically ill may prove impossible during the 
acute phase of their condition because of sedation, fatigue, poor concentration and physical 
disability (Buckley et al. 2001; Chaboyer & Elliott 2000). In these circumstances researchers 
may choose to use a proxy or surrogate respondent such as a relative or close friend to obtain 
pre-illness information. Use of proxies generally provide an accurate picture of the patients 
QOL, although there is some evidence of under-reporting of mental (emotional) health and 
pain (Badia, Diaz-Prieto, Gorriz, Herdman, Torrado, Farrero & Cavanilles 2001; Chaboyer et 
al. 2002; Ridley 1999). It is also noted that only close relatives / partners are suitable as 
proxies, and should report on physical domains only (Chaboyer & Elliott 2000).  
 
Patient proxies were used on admission and post-ICU when the patient’s condition prevented 
their completing interviews or questionnaires in 20% of all primary papers reviewed here, with 
the majority being from the general ICU cohort.  
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LENGTH OF FOLLOW-UP 
 
Deciding on the appropriate time frame to follow ICU patients is vital to ensure information 
that would have been missed had the study stopped earlier, be captured (Chaboyer & Elliott 
2000). The length of time required for the patient to return to their pre-illness status, or to 
recover to their maximum functional level appears reliant on several factors including the 
nature of the CI, co-morbidities and age (Buckley et al. 2001; Flaatten & Kvale 2001; 
Niskanen 1998). There is evidence that the survival curve does not match the general 
population until four years post-ICU (Wright, Plenderleith & Ridley 2003). Patients who have 
more severe illnesses whilst in ICU usually have longer recovery trajectories, with those 
suffering from conditions such as ARDS or sepsis having a particularly slow return, if ever, to 
pre-illness status (Buckley et al. 2001). Recovery from a CI is a dynamic process (Graf, Koch, 
Dujardin, Kersten & Janssens 2003) so using a questionnaire at one time point only may not 
give an accurate indication of the patient’s overall level of functioning. In the primary papers 
reviewed, the mean follow-up time was 21 months (range 0 – 144), although there appears to 
be no standardised time point for reporting survival figures (Ridley 1999). Thus it is 
recommended that patients be followed until either their survival curve matches that of the 
control group (if used and dependent on the control group chosen) and / or the group of ICU 
patients being studied.  
 
USE OF SINGLE V MULTIPLE TIME POINTS 
 
As stated, measuring patients at the onset of their illness may be problematic due to their 
physical and cognitive state, however taking measurements over several time points allows the 
influence of other confounders such as marriage, divorce and unemployment to be captured. In 
the 74 primary papers reviewed here, only 14 (19%) used multiple time point measurements. 
Four papers recorded patient data at four different time points, some combining data collection 
techniques. For example one paper took baseline data, then reviewed patients in outpatient 
clinics at three months and then assessed them over the telephone at six and 12 months 
(Eddleston et al. 2000). Two studies recorded QOL one and three months pre and then six and 
12 months post CI (Badia et al. 2001; Wehler et al. 2003). Other studies have included patient 
QOL details not at one set time point but a range of 12 – 60 months (Papathanassoglou & 
Patiraki 2003) or 8 – 62 months (Combes et al. 2003).  The use of such varying time points 
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makes interpretation of results and comparison between study patients difficult (Chaboyer & 
Elliott 2000; Heyland et al. 1998). 
 
COMPARISON GROUPS  
 
Use of comparison groups for the ICU population is not without its problems (Elliott 1999; 
Olson 2001; Stein-Parbury & McKinley 2000). The HRQOL for patients with a CI are lower 
than many other groups due to a higher incidence of co-morbidities (Daffurn, Bishop, Hillman 
& Bauman 1994) and chronic health conditions (Brooks, Kerridge, Hillman, Bauman & 
Daffurn 1997; Ridley 1999). Finding an equally sick group whose hospital stay has not 
included ICU is, by its very definition, usually impossible (Ridley 1999). Despite this, using 
other groups with which to compare the ICU group was common in the literature reviewed in 
this thesis (57%). Groups used for comparison included the general public, other ICU 
subgroups and within study cohort. Use of generic instruments and those with population 
normative data enabled comparisons with other clinical cohorts and general populations.  
 
LOSSES TO FOLLOW-UP 
 
Losses to follow-up are inevitable in longitudinal studies, and this may be exacerbated when 
examining the critically ill over several years. If losses to follow-up are high, however, this 
may impact on the ability to generalise study findings. In the reviewed studies the median 
starting sample size was 142, and the medianfinal sample size 83. This represented a 41% loss 
of patients throughout the time of the study. Although the majority of studies (93% where it 
was appropriate) gave demographic information regarding the patients lost to follow-up (for 
reasons such as death and inability to be contacted), only 68% went on to report whether their 
final sample was comparable to the population they were drawn from. 
 
In summary, deciding how and when to measure HRQOL following a CI is a complex matter 
with many considerations. A range of approaches was noted in the literature reviewed. The 
following Chapter summarises the main outcomes from the 74 identified primary papers. 
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CHAPTER 3 
 
SUMMARY OF OUTCOMES 
 
3.1 GENERAL ICU PATIENTS 
 
The following is a summary of the methods and outcomes for all identified primary papers 
that focused on the general ICU patient, including those that interviewed patients whilst still in 
hospital and those that followed patients post hospital. A number of themes emerged from the 
literature including issues such as the ongoing nature of the CI for some, the conflicting results 
across studies and the differences between studies even in this relatively homogenous group of 
patients.    
 
Literature on the general ICU patient over the past 5 years has focused on a number of areas 
including: memories whilst in the ICU, patient experiences once discharged from ICU and still 
in hospital, physical and psychological outcomes once discharged, predicting outcome by 
comparisons between pre-admission and post-admission outcomes and use of proxies to gather 
such information. What is evident is the patient can suffer a multitude of problems stemming 
from the CI that may continue for many months after they leave hospital (Angus et al. 2003).  
 
In total, 34 papers were identified pertaining to the general ICU population (including eight 
that interviewed patients only whilst they were in hospital) (see Table 13). The studies were 
predominantly prospective in design (see Table 14). Comparison with a variety of other 
groups was made in 47% (16/34) of papers. For example, eight compared their group 
internally within their own subgroups, and four with the general population. 
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Table 13 General ICU Studies – Aims and Instruments   
Author Stated Focus / Aim of Study Acuity Instrument Other Assessments 
Diaz- Prieto et al. 
1998 Spain 
Comparing proxy perceived prior health status and hospital
outcomes 
SAPS II EuroQOL 5D, Karnofsky Performance Status 
Hamel et al. 1999 
USA 
Determine the effects of age on ST survival independent of baseline
pt characteristics and aggressiveness of care 
APACHE II, TISS Katz Index of ADL, Duke Activity Status Index 
 
Niskanen et al. 
1999 Finland 
Subjective HRQOL assessment for patients who had stayed ≥4 days 
in ICU 6 months post admission 
APACHE II NHP, modified ADL questionnaire 
 
Russell et al. 
1999 Aus 
Exploration of patients perceptions, memories and experiences up to
6 months post ICU 
 Self Reported questionnaire, structured interview (pts 
with ICU LOS >7 days only) 
Smith et al. 1999 
UK 
Examine the effect of high levels of pre-ICU discharge care on 
subsequent mortality  
TISS 
 
Welsh et al. 1999 
USA 
Evaluation of SF-36 for use with CI population post illness APACHE II Baseline functional status (Zubrod Scale), SF-36 
 
Capuzzo et al. 
2000a Italy 
Quality of life before admission to ICU and comparison of patient
and proxy responses 
APACHE II, SAPS II QOL-IT and QOL-SP 
 
Capuzzo et al. 
2000b Italy 
Validation of two HRQOL instruments at 1 yr post ICU APACHE II, SAPS II QOL-IT and QOL-SP 
 
Eddleston et al. 
2000 UK 
Assess survival, morbidity (physical and psychological), & QOL up
to 12 months post ICU at multiple time points  
APACHE II HADS, SF-36, own employment status and clinically 
based  questionnaire 
Backman et al. 
2001 Sweden 
Use of diaries as way of enhancing memory for patients and
relatives post ICU 
APACHE II, TISS Diaries,  mail out questionnaire 
 
Badia et al. 2001 
Spain 
Comparison of HRQOL between CI patients by diagnostic category SAPS II EQ5-D 
 
Capuzzo et al. 
2001 Italy 
Investigate any relationship between analgesia, sedation and
memory of ICU 
APACHE II, SAPS II QOL questionnaire 
 
Flatten et al. 2001 
Norway 
Long term (12 yr) survival and QOL as compared to Norwegian 
general population 
SAPS II SF-36 
 
Jones et al. 2001 
UK 
Examine the relationship between memories of ICU, level of
anxiety, stability of memories over time and PTSS 
APACHE II ICU Memory Assessment Tool, HADS, IES, FI 
 
Maddox et al. 
2001 Aus 
Influences on psychosocial recovery following ICU and discharge
to the community 
 Taped interviews 
 
Rivera-Fernandez 
et al. 2001 Spain 
QOL before ICU and whether it influences resource utilization and
mortality rate 
APACHE III, TISS Quality of Life Questionnaire 
 
 
Scragg et al. 2001 
UK 
Whether psychological problems post ICU were caused by
treatment during ICU stay 
 TSC-33, HADS, IES, ETIC-7 
 
Sznajder et al. 
2001 France 
Cost effectiveness analysis of an ICU stay across 7 ICU’s including
HRQOL measurement  
SAPS II EuroQol, McCabe Score 
 
Chaboyer et al. 
2002 Aus 
Establish the feasibility for a longitudinal study looking at HRQOL
of ICU pts through a pilot study 
APACHE II SF-36, ICU specific health status instrument 
 
Chelluri et al. 
2002 USA 
Describe 2 month mortality and functional status for patients who
have had mechanical ventilation ≥48 hrs 
APACHE III 
Charlson Co-Morbidity score, Katz ADL, IADL, SF-36
Douglas et al. 
2002 USA 
Comparison of QOL andmortality for those who were mechanically
ventilated for >24 and ≤96 hrs v >96 hrs 
APACHE III Charlson Comorbidity Index, SIP, Patient Resource use 
Diary 
Gardner et al. 
2002 Aus 
Assess the level of functional status and mortality 6 months post
ICU 
APACHE II SIP 
 
Granja et al. 2002 
Portugal 
Study the determinants of HRQOL for pts post ICU  APACHE II EQ-5D 
 
McKinney et al. 
2002 N Ireland 
Exploration  of the patients experience of transferring from the ICU
to the ward 
 Interview x 2, prior to transfer to ward and on ward. 
Transcripts organsied into themes 
Mendleson et al. 
2002 USA 
How patients feel about being mechanically ventilated for ≥48 
hours, 1 year later 
APACHE III SF-36, CES-D, own questionnaire 
 
Rotondi et al. 
2002 USA 
Describe the stressful experiences of patients who have received
MV for ≥48 hours 
Charlson Co-Morbidity 
Score 
Interviewed.,SF-36 
 
Rundshagen et al. 
2002 Germany 
Define the incidence of recall and dreams for patients receiving
sedation and analgesia 
SAPS II Structured Interview. Not stated how data analysed 
from findings 
 
Graf et al. 2003 
Germany 
Assessment of HRQOL before, 1 month and 9 months after ICU SAPS II, SOFA SF-36 
 
Hofhuis et al. 
2003 Holland 
To study whether the SF-36 can be used to assess patient QOL on
admission to ICU by use of proxies 
APACHE II SF-36 
 
Jones et al. 2003 
UK 
Evaluate effectiveness of rehabilitation program to aid physical and 
psychological recovery post CI 
APACHE II ICU Memory  Assessment Tool, HADS, IES, FI, SF-
36 
 
Kress et al. 2003 
 
Follow-up study looking at any long term psychological effects of
an ICU study using daily sedative interruptions  
 IES (Revised), SF-36, Beck Depression Inventory, 
Psychosocial Adjustment to Illness score 
Kvale et al. 2003 
Norway 
Study looking at health problems, QOL, functional status and
memories post ICU 
SAPS II SF-36, GOS, Karnofsky Index 
 
Papathanassoglou 
et al. 2003 Greece
Recounting and exploring the experience of being CI using the
hermeneutical phenomenological perspective 
 Semi structured interview 
 
 
Strahan et al. 
2003 UK 
Immediate follow-up after ICU discharge. Description of the
establishment of a service and initial findings 
 Self devised questionnaire and responses sorted into 
themes and sub-themes 
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Table 14 General ICU Methods 
Author 
 
Recruitment 
Period mo 
Design 
 
Pre Ad’m 
Status 
Use of 
Proxy 
Compar-ison 
 
Length of 
follow-up mo 
Initial Sample 
size no. 
Completed 
 f/u no. 
Losses RLosses C
Diaz- Prieto et 
al.  
6 
 
Prospective Yes 
 
Yes 
 
With proxy 
 
In hospital 
 
550 
 
523 
 
Yes 
 
No 
 
Hamel et al 
 
24 
 
Prospective 
cohort 
No 
 
No 
 
Within cohort 
 
6 
 
9105 
 
4840 
 
Yes 
 
Yes 
 
Niskanen et al.  
 
45 
 
Inceptive 
cohort 
No 
 
No 
 
General pop’n 
 
6 
 
470 
 
368 
 
Yes 
 
Yes 
 
Russell  
 
6 
 
Prospective 
 
No 
 
No 
 
No 
 
6 
 
298 
 
298 
 
No 
 
No 
 
Smith et al.  12 Prospective No No No In hospital 283 N/A N/A N/A 
Welsh et al.  
 
12 
 
Prospective 
survey 
Yes 
 
Yes 
 
No 
 
6 
 
195 
 
167 
 
Yes 
 
Yes 
 
Capuzzo et al. a 6 
 
Prospective 
 
Yes 
 
Yes 
 
With proxy 
 
In hospital 
 
249 
 
172 
 
Yes 
 
No 
 
Capuzzo et al. b 6 Prospective 
 
Yes 
 
No 
 
No 
 
12 
 
172 
 
84 
 
Yes 
 
Yes 
 
Eddleston et al 
.  
12 
 
Prospective 
 
No 
 
No 
 
B’tween genders 
 
12 
 
227 
 
143 
 
Yes 
 
Yes 
 
Backman et al. 
  
36 
 
Observation 
 
No 
 
N/A 
 
No 
 
6 
 
51 
 
N/A 
 
Yes 
 
No 
 
Badia et al.  
 
9 
 
Prospective 
cohort 
Yes 
 
Yes 
 
Within Cohort 
 
Pre illness 3 mo, 
12 
387 
 
334 
 
Yes 
 
No 
 
Capuzzo et al. 
  
12 
 
Prospective 
 
No 
 
No 
 
Internally 
 
6 
 
200 
 
152 
 
Yes 
 
Yes 
 
Flatten et al 
.  
12 
 
Both 
 
No 
 
No 
 
General Pop’n 
 
144 
 
219 
 
106 
 
Yes 
 
Yes 
 
Jones et al.  
 
12 
 
Case series 
cohort 
No 
 
No 
 
No 
 
2 
 
45 
 
30 
 
No 
 
No 
 
Maddox et al 
.  
N/S 
 
Prospective 
 
No 
 
Yes 
 
No 
 
2 
 
5 
 
5 
 
N/A 
 
N/A 
 
Rivera-
Fernandez et al. 
18 
 
Prospective 
 
Yes 
 
No 
 
No 
 
24 
 
8871 
 
6803 
 
No 
 
No 
 
Scragg et al.  
 
24 
 
Follow-up 
cohort 
No 
 
No 
 
No 
 
Not stated 
 
142 
 
86 
 
Yes 
 
No 
 
Sznajder et al. 
  
3 
 
Prospective 
 
No 
 
No 
 
Main ICU pop’n 
 
6 
 
103 
 
64 
 
Yes 
 
Yes 
 
Chaboyer et al.  N/S 
 
Prospective 
 
Yes 
 
Yes 
 
No 
 
12 
 
20 
 
12 
 
Yes 
 
No 
 
Chelluri et al.  24 
 
Prospective 
cohort 
Yes 
 
Yes 
 
No 
 
2 
 
817 
 
368 
 
Yes 
 
Yes 
 
Douglas et al.  24 
 
Prospective 
 
No 
 
Yes 
 
ST v LT MV 
 
0, 6,12 
 
538 
 
191 
 
Yes 
 
Yes 
 
Gardner et al.  2 
 
Prospective 
 
No 
 
Yes 
 
No 
 
6 
 
93 
 
51 
 
Yes 
 
Yes 
 
Granja et al.  27 
 
Prospective 
 
Yes 
 
No 
 
Within cohort 
 
6 
 
421 
 
275 
 
Yes 
 
Yes 
 
McKinney et al. N/S 
 
Phemonol- 
Ogical 
No 
 
No 
 
No 
 
In hospital 
 
6 
 
N/A 
 
N/A 
 
N/A 
 
Mendleson et 
al.  
37 
 
Prospective  
Cohort 
No 
 
No 
 
No 
 
12 
 
143 
 
133 
 
Yes 
 
No 
 
Rotondi et al.  24 
 
Prospective 
 
No  
 
No 
 
No In hospital 100 
 
N/A 
 
Yes 
 
No 
 
Rundshagen et 
al.  
12 
 
Prospective 
 
No 
 
No 
 
No In hospital 329 
 
289 
 
Yes 
 
No 
 
Graf et al.  10 
 
Prospective 
  
Yes 
 
No 
 
General Pop’n 
 
9 
 
245 
 
153 
 
Yes 
 
Yes 
 
Hofhuis et al.  6 
 
Prospective 
 
Yes 
 
Yes 
 
With proxy 
 
In hospital 
 
318 
 
112 
 
Yes 
 
Yes 
 
Jones et al.  N/S RCT No No Within cohort 6 126 102 Yes Yes 
Kress et al.  N/S Prospective No No Within cohort 13 32 N/A Yes No 
Kvale et al.  24 
 
Prospective 
cohort 
No 
 
No 
 
General  Pop’n 
 
6 
 
346 
 
223 
 
Yes 
 
Yes 
 
Papathanassogl
ou et al.  
N/S 
 
Phemonol- 
Ogical 
No 
 
No 
 
No 
 
60 
 
8 
 
8 
 
N/A 
 
N/A 
 
Strahan et al.. 12 Prospective No No No In hospital 318 170 Yes No 
Summary 
 
 
Ave 16 
6 NS 
 
 11 Yes 
23 No 
 
10 Yes 
23 No 
1 N/A 
16 Yes 
18 No 
 
Ave 15.5 months 
(0-144) 
Ave 749 
Median 219 
 
Ave 560 
Median 152 
27 Yes 
3 No 
4 N/A 
16 Yes 
14 No 
4 N/A 
 
Notes: NS: Not stated, N/A: Not applicable, RCT: Randomised Control Trial, ST: Short term LT: Long term MV: Mechanical 
Ventilation, R: reported, C: Compared 
Memories of ICU 
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In a review of 26 studies examining patients’ experiences of ICU, Stein-Parbury and 
McKinley (2000) found that between 30 – 100% of patients recalled part or all of their stay. 
Recollections were divided into positive, negative or neutral. Of note, sicker patients had less 
recall, sleep had been a problem for patients in 12 studies (but not in two), and 71% of patients 
reported problems with severe pain during their stay. Positive memories included feeling safe, 
with staff being attentive (Stein-Parbury & McKinley 2000). Four primary studies measured 
recollection at different times post ICU, and found a wide variation in recall (see Table 15). 
This variance may reflect the diversity of the study populations, with wide ranging lengths of 
stay and acuity of illnesses as well as recall periods. Two studies reported that ICU LOS 
affected memory rather than any sedation received (Capuzzo et al. 2001; Rundshagen, 
Schnabel, Wegner & am Esch 2002). It was also found that patients who had a longer stay also 
had an increased incidence of dreams, nightmares and hallucinations (Rundshagen et al. 
2002). 
 
Table 15 Patients Recollections of ICU 
 
Authors & 
Date 
N Time 
Frame 
Findings 
Russell 
1999 Aus 
298 6/12 mo 76% no or vague memory for ICU. 7% dreams, 80% would be readmitted, 
37% didn’t think about their CI at 6 mo  
Capuzzo et al. 
2001 Italy 
152 6/12 33% no memories. Memory of ICU influenced more by LOS than sedation 
received.  
Rundshagen et 
al.2002Germany 
289 < 3 days 
post ICU 
65% no recall, 21% vivid dreams, 9% nightmares, 7% hallucinations, 17% 
recalled endotracheal tube. 
Kress et al. 2003 
USA 
32 12 mo Daily sedative interruption did not result in adverse psychological outcomes, 
and reduced the incidence of PTSS 
 
Longer-term effects of negative memories are relatively unstudied. In a study that interviewed 
patients at eight weeks post ICU, Jones and colleagues (2001) found that those with negative 
memories of ICU were less likely to develop post-traumatic stress symptoms (PTSS) than 
those with no memories at all. Another study followed a group of patients from a previous 
study where it had been shown that ceasing sedation infusions daily decreased the patients 
ICU LOS (Kress et al. 2003). To determine if psychological trauma was a consequence of the 
daily waking, patients were interviewed a mean of 300 days later. After extensive 
psychological testing, no adverse outcomes were evident in the treatment group, with reduced 
symptoms of PTSS noted when compared to the control group. Other longer - term 
consequences of an ICU stay are discussed more in the next section. 
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Post ICU experience 
Studies that focused on patient’s experiences post-ICU but prior to hospital discharge 
demonstrated psychological problems such as traumatic memories, hallucinations, delusions 
and nightmares (see Table 16). Patients reported feeling anxious about moving from a highly 
monitored ICU environment to the relatively unmonitored environment of the wards 
(McKinney & Deeny 2002; Russell 2000) and then home (Maddox et al. 2001). Physical 
problems such as lack of appetite and weakness were also prevalent (Crocker 2003; 
Glendinning 2001; Griffiths & Jones 1999; Strahan et al. 2003). Interviewing patients prior to 
hospital discharge may be problematic however. For example one study was only able to 
interview 44% of patients who had been in their unit >24 hours and discharged alive to the 
wards. Reasons for loss to follow-up included patient transfer to another establishment; patient 
discharged home and patient inappropriate to interview due to ongoing cognitive difficulties. 
Despite this, the authors were still able to interview 170 patients, and as a result recommended 
changes in practice that included referral to a clinical psychologist for patients with unpleasant 
dreams / nightmares, increased use of patient diaries for long-term patients and a review of 
sedation practices (Strahan et al. 2003).  
 
Table 16 Post-ICU Experiences 
 
 
Authors & 
Date 
n Instruments Time Frame Findings 
Smith et al. 
1999 UK 
283 APACHE II 
TISS  
Up to hospital 
discharge 
Patients TISS score on d/c from ICU correlated with 
mortality  
McKinney & 
Deeney 
2002 Nthn 
Ireland  
6 Interview Up to hospital 
discharge 
Pre transfer pts accepted move, but didn’t want to 
leave staff. Post move patients felt despondent due to 
physical complaints, need for greater continuity 
highlighted 
Strahan et al. 
2003 UK 
170 Interview / 
questionnaire1 
Ave 8 days post 
ICU, still in 
hospital 
Multiple psychological and physical problems 
highlighted post ICU. Recommend diary, access to 
psychologist and review of sedation 
 
Notes: 1Author developed 
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Psychological Recovery Post-Hospital 
Studies that followed patient’s post-hospital discharge demonstrated a continuing propensity 
for psychological problems, such as delusions, depression, and PTSS, (see Table 18). ICU 
treatments have been demonstrated to directly relate to post discharge distress for some 
(Scragg et al. 2001). Despite this, it has been shown that patients and their families are 
unlikely to seek professional support for this distress because of perceived stigma, preferring 
to seek assistance for physical problems instead (Maddox et al. 2001). It has also been 
demonstrated that the introduction of an out-patient based, self-help physical rehabilitation 
manual helped physical recovery and reduced depression, although the authors did note that 
patients with anxiety and / or PTSS may need further specific interventions (Jones et al. 2003). 
A phenomenological study of eight patients up to three years post ICU investigated the 
experience of CI through dreams (Papathanassoglou & Patiraki 2003). It was reported that 
patients had altered attitudes as a result of their near death experience with a heightened 
spirituality. Helping a patient come to terms with the severity of their CI may be difficult. One 
useful tool may be through the use of patient diaries to help fill in amnesic periods, 
particularly when a long-ICU stay may be anticipated (Backman & Walther 2001). 
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Table 18 Psychological Recovery Post Hospital  
 
Authors & 
Date 
N Instruments Time Frame 
Mo 
Findings 
Niskanen et 
al. 1999 
Finland 
470 NHP, Katz 
ADL, TISS 
6  QOL after ≥4 days stay in ICU influenced by age and 
diagnosis. Psychosocial aspects of recovery recover 
more quickly than physical 
Backman et 
al. 2001 
Sweden 
51 Diaries, mail out 
questionnaire1 
6 Progress diary given to patient / family 2 weeks post 
ICU provided a useful debriefing tool. All diaries read, 
some more than 10 times.  
Jones et al. 
2001 UK 
45 ICU memory 
tool1 , HADS, 
IES, STAI, FI 
2 weeks and 8 
weeks 
Memories fade over time, delusions and hallucinations 
remain, recall of even bad memories protects against 
anxiety, panic, PTSD. F/U at 2 weeks can highlight 
patients at risk of developing PTSD 
Maddox et al. 
2001 Aus 
5 pts, 
4 
famil
y  
Interview 6-15 weeks 
post ICU 
Attention to physical needs and care often masked 
psychological support. Community support not utilized 
Scragg et al. 
2001 UK 
80 HADS, IES, 
TSC, ETIC-7 
Unclear 47% clinical depression, 38% PTSD. Proportion of 
psychological distress appears to be directly related to 
ICU treatment. Data suggests delay in PTSD and 
younger age risk factor for development of PTSD. 
Mendleson et 
al. 2002 USA 
143 SF-36, CES-D, 
questionnaire1 
12 Older, sicker patients less likely to choose to be re-
intubated again if necessary due to pain, discomfort and 
financial burden on family. 
Jones et al. 
2003 UK 
126 HADS, FI, IES 
SF-36, ICU 
memory tool1 
2 & 6  Self help rehabilitation manual is effective in aiding 
physical recovery and reducing depression. Those with 
PTSD and anxiety may need further help 
Kvale et al. 
2003 
Norway 
346 SF-36 6  QOL scores significantly lower than general 
population. Need to focus on optimizing symptom 
management and advice re nutrition. 
Papathanasso
glou et al. 
2003 Greece 
8 Interview Up to 60 CI seen as opportunity for growth and re-birth, 
appreciation of life more post CI 
Notes: 1Author developed 
 
Physical Recovery Post-Hospital  
Physical problems also continued after hospital discharge for a range of follow-up periods (see 
Table 18). One study reported that at three months around 80% were satisfied with their QOL 
despite having high levels of fatigue, poor concentration and sleep disturbance. Improvement 
in all symptoms was noted over the following nine months (Eddleston et al. 2000). These 
findings were verified in another study where more than half the patients had returned to pre-
admission functional status at six months (Gardner and Sibthorne 2002). Converesely, one 
study that looked at short term (>24 and <=96 hrs of ventilation) versus long-term (>96 hrs) 
mechanically ventilated patients, found that short-term patients were more mobile and more 
able to care for themselves at 12 months but this was still less than the general population 
(Douglas et al. 2002). Even when followed for up to 12 years, patients showed that 
psychosocial aspects of recovery improved more rapidly than physical (Flaatten & Kvale 
2001). Such differing results in an apparently similar patient group may show that HRQOL is 
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a dynamic process and recording it at one time point may not reflect the recovery process 
accurately (Graf et al. 2002). 
 
Table 18 Physical Recovery Post Hospital 
 
 
Authors & 
Date 
N Instruments Time 
Frame 
mo 
Findings 
Hamel et al. 
1999 USA 
910
5 
Katz IDL, Duke 
Activity Status Index 
6 Acute physiology and diagnosis much larger contribution 
to prognosis than age. 
Welsh et al. 
1999 USA 
195 APACHE II, SF-36, 
Zubrod Scale  
6 Using SF-36 is time efficient in an ICU setting at 6 wk and 
6 mo. Physical and mental health worse  than  the general 
population.  
Eddleston et 
al. 2000 UK 
143 APACHE II, HAD 
scale, SF 36 
Employment Status 
form1 
3,6,12  Improvement apparent over 12 months, at 3 months most 
satisfied with QOL, low incidence of psychological 
problems, differences in morbidities apparent between 
genders. More women return to work, mortality 43% at 
12/12 
Flatten et al. 
2001 Norway 
219 SF 36 Up to 12 
yrs 
QOL and life expectancy comparable to general population 
at 2 yrs.  66% non-survivors died in first year. Overall 
mortality 52% 
Badia et al. 
2001 Spain 
334 EuroQOL 5D 
SAPS II 
3 mo pre 
& 12 
post 
Degree of change in HRQOL dependent on diagnostic 
category. Proxy responses reliable as measures of HRQOL 
with EuroQOL 5D 
Sznajder et al. 
2001 France 
103 SAPS II,, MacCabe 
Score, Euro-QOL 
6 5% of patient take 20% of budget. Moderate pain and 
anxiety more frequently mentioned problems 
Chelluri et al. 
2002 USA 
817 
> 
48 
hrs 
MV 
Charlson Comorbidity 
Index, Katz ADL, SF 
36 
APACHE III 
2 mo Older age, functional status and co-morbidities associated 
with increased mortality at 2/12. Functional status of 
survivors declined at 2/12. Mortality 43% at 2/12 
Chaboyer et 
al. 2002 Aus 
20 SF 36 
ICU Specific health 
status survey 
6, 12 mo Agreement between patient and family responses good. 
Physical, emotional and vitality problems at 12/12. 
Attrition 40% at 12/12 (10% mortality) 
Douglas et al. 
2002 USA 
538 Charlson comobidity 
index, patient resource 
use diary1 
0, .5, 6, 
12 
Likelihood of need for continued care in an extended-care 
facility for months and the risk of death during the first 
year post-discharge are common. 
Gardner & 
Sibthorne 
2002 Aus 
93 APACHE II  
SIP 
6 mo Illness prior to ICU effects outcome. Physical recovery 
more complete than psychological at 6/12. Mortality 25% 
Granja et al. 
2002 Portugal 
275 EuroQol 5-D 6 mo 29% felt worse, 54% felt better than prior to admission. 
Moderate/ extreme problems in usual activities, anxiety & 
pain discomfort reported in 45-50% of responders. ICU 
LOS associated with inc risk of mobility and self care 
problems. Mortality 9% post discharge from hosp from 
selected group of 488 pts  
Notes: 1Author developed 
 
 
Comparing Pre and Post-illness Status 
 
Finally, some studies have attempted to predict HRQOL from ICU by measuring a number of 
pre-ICU factors (see Table 19). As stated previously, this may be difficult due to the 
predominantly unexpected nature of CI. Outcomes from these studies vary. For example, one 
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study found prior health status to have no bearing on outcome from ICU (Diaz-Prieto et al. 
1998) whereas other studies have found factors such as age, and prior health status do relate to 
outcome (Rivera-Fernandez et al. 2001; Wehler et al. 2001). Three papers recruited their 
patients whilst in ICU but excluded those who were in a coma, ventilated, or had cognitive 
impairment (Hamel et al. 1999; Hofhuis et al. 2003; Rivera-Fernandez et al. 2001). It is 
uncertain how their cohorts reflected the general ICU population, although Hofhuis and 
colleagues compared both groups for APACHE scores and ICU LOS and found no 
differences.  
 
Table 19 Studies Using Pre and Post ICU Measurements  
 
Authors & 
Date 
N Exclusion 
Criteria 
Instruments Time 
Frame 
mo 
Findings 
Diaz-Prieto et 
al. 1998  
Spain 
523 No proxy 
Admission >12 
hrs 
EQ5-D 
Karnofsky Performance 
Status Scale 
-3  and 
hosp 
mortality 
Prior health status not significant 
when looking at outcome of ICU 
patient  
Wehler et al. 
2001  
Germany 
*Medical Pts 
325 
 
No proxy, <24 
hr admission, 
readmission, 
<18 yrs 
Charlson Index, 
APACHE II 
Pre and 6 Preadmission QOL, age, and 
severity of illness were most 
strongly associated with follow-
up QOL 
Rivera-
Fernandez et 
al. 2001  
Spain 
868
5 
<16 yrs, dying 
within <6 hrs of 
admission 
APACHE III 
TISS 
QOL Survey Score 
Prior to 
admissio
n to 
hospital 
d/c 
Previous QOL related to hospital 
mortality rate but has little 
influence on ICU resource 
allocation as measured by LOS 
and therapeutic activity 
Wehler et al. 
2003  
Germany  
*MOD pts  
170 <18 yrs, <24 hr 
admission, 
readmission 
SF-36, APACHE II 
SOFA, TISS 
-1, 6  Preadmission HRQOL was 
substantially reduced in those 
with MOD, the major determinant 
of poor physical health at follow-
up, but it had no impact on mental 
health domains 
Graf et al.  
2003 
Germany 
245 Comatose or 
delirious, <18 
yrs, unable to 
read German, 
SF-36 
SAPS II 
SOFA 
-1 week, 
+1 & 9  
QOL post ICU dynamic process, 
with different areas recovery 
more quickly than others. No 
impaired functioning found at 9 
mo in any domains 
 
As stated in Chapter 2, one technique for gathering pre-illness information is to ask the 
patient’s relatives or close friends to act as a proxy (see Table 20). This has generally proved 
to be accurate, although there may be some underreporting of non-tangible issues such as pain 
and anxiety (Badia et al. 2001; Capuzzo et al. 2000b; Hofhuis et al. 2003).  
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Table 20 Use of Proxies to measure QOL pre-ICU  
 
 
Authors & 
Date 
n Instruments Time 
Frame 
Findings 
Capuzzo et al. 
2000a 
Italy 
172 QOL – IT 
QOL – SP 
Prior to 
admission 
Relatives give accurate assessments of QOL prior to 
admission but may underestimate emotional 
dimensions 
Badia et al.  
2001 
Spain 
334 EuroQol 5-D -3 &  
+ 12 mo 
Use of patient proxy to complete questionnaire 
matched patients assessment in all areas except pain 
and anxiety 
Chaboyer et al. 
2002  
Australia 
20 SF- 36 In ICU, +6, 
+12 mo 
Patient and proxy responses similar for almost all 
physical items but lack of agreement for the more 
subjective psychosocial items 
Hofhuis et al. 
2003 Holland 
112 SF-36 ICU 
Admission 
Proxy and pt responses similar. Pts excluded if 
sedated or unconscious 
 
Collectively these studies identify a number of pre-ICU factors that may predict or influence 
outcome from ICU including: number of chronic health conditions or low quality of life; age; 
and severity of illness (Hofhuis et al. 2003; Wehler et al. 2003; Wehler et al. 2001).  
  
In summary, HRQOL outcomes for the general ICU patient have been relatively well studied 
over the past five years and show that for some recovery from a CI may be a long slow 
process. Recovery is a dynamic entity however, with some areas improving more quickly than 
others. There are outcome variations within studies and between studies across physical and 
psychological domains. The link between measuring a patient’s well being and subsequently 
providing them with strategies to try and improve that condition is only recently emerging in 
the literature and is mainly confined to programs whilst they are still in hospital.  
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3.2 CONSEQUENCES OF LONG-TERM ICU TREATMENT 
 
A number of studies have examined the outcomes of CI patients who have had a long-term 
ICU admission (generally defined as >10 days). It is estimated that around 3-6% of all patients 
admitted to ICU will have an extended stay of 10 days or more (Bach, Carson & Leff 1998; 
Nasraway, Button, Rand, Hudson-Jinks & Gustafson 2000). Survivors of a prolonged period 
of CI may find themselves severely incapacitated in multiple aspects of their lives. The most 
commonly reported physical problems from review papers have been severe weakness and 
fatigue (symptoms of Critical Illness Polyneuropathy - CIP) (Griffiths & Jones 1999), 
lethargy, anorexia, painful joints, peripheral neuropathy, insomnia, impotence, skin and nail 
changes, hair loss and pruritus (Broomhead & Brett 2002). There are also a number of 
psychological and cognitive problems including depression, anxiety, panic attacks, guilt, poor 
concentration and poor memory (Griffiths & Jones 1999; Herridge 2002).  
 
In addition, there is evidence that all organs are at risk not only from the CI, but also from 
factors such as immobilisation, malnutrition and intensive care treatments (Angus et al. 2003; 
Herridge 2002). Immobilisation can lead to deconditioning of all organs, in particular the 
musculo-skeletal system is affected by muscle wasting, weakness and loss of flexibility, CIP, 
heterotopic ossification and entrapment neuropathy. Muscle strength can reduce by 1 – 1.5% 
per day with a total loss of 25-50% of body strength possible following immobilisation (Sliwa 
2000). Patients may also lose 2% of muscle mass per day, which also contributes to weakness 
and disability, and a prolonged recovery period (Griffiths & Jones 1999).  
 
Critical illness polyneuropathy may be extremely debilitating and result in a grossly prolonged 
recovery trajectory. Despite the burden for patients with CIP, it remains unclear what impact 
CIP has on the overall recovery process (Herridge 2002; van der Schaaf, Beelen & de Groot 
2000). The incidence of CIP is reported to be between 47 - 73% of all ICU patients who had a 
length of stay for longer than 7 days and/or multi-organ dysfunction (MOD) and sepsis (van 
der Schaaf et al. 2000; Herridge 2002).  
 
Although the effects of malnutrition during a CI have been recognized for some time, there 
has been little long term follow-up in this field (Broomhead & Brett 2002; Griffiths 2003). 
Strahan and colleagues (2003) found that 39% of patients post-ICU had little or no appetite 
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and 15% were still receiving either a soft diet or tube feeding whilst still in hospital. 
Unfortunately the authors did not report if the patient’s length of ICU stay associated with this 
(Strahan et al. 2003). Also understudied are the impact of some drugs, procedures and 
interventions given during the CI that may contribute to saving life in the short term, but 
paradoxically, in the longer term contribute to increasing the likelihood of death (Angus et al. 
2001). 
 
Psychological problems following an extended stay in ICU have also been studied, with 
amnesic periods for the time in ICU, hallucinations and delusions being not uncommon and 
difficult for patients and their families. For example, Capuzzo and colleagues (2001) found the 
lack of memory for the intensive care stay was present in one third of patients and was 
influenced more by length of stay in ICU (15.3 days  ± 26.5 compared to 3.2 days ±3) than by 
any sedation received (Capuzzo et al. 2001). As noted previously, other studies have shown 
that patients with no memories for events in ICU correlate with increased ICU LOS, and a 
higher risk of PTSS (Jones et al. 2001; Schelling, Briegel, Roozendaal, Stoll, Rothenhausler & 
Kapfhammer 2001). Psychological problems such as depression and anxiety have also been 
found in 12 – 69% of patients depending on the admission diagnosis and the period of time 
after the illness the survey was taken (Eddleston et al. 2000; Nelson et al. 2000; Scragg et al. 
2001). There were four papers identified regarding the long-term patient (see Table 21). 
 
Table 21 Long-Term Studies 
 
Authors 
Recrui
t-ment 
mo 
Design 
 
 
Pre 
Ad’m 
Status 
 
Use of 
Proxy 
 
Length of 
follow-up 
mo 
Initial 
Sampl
e size 
no. 
Compl
eted 
f/u no 
Losses  
R 
Instruments 
Bach et al. 
1998 USA 
12 Prospective No No 12 118 30 Yes APACHE II 
Heyland et 
al. 1998 
USA 
12 Prospective No No 12 61 27 Yes APACHE II, 
QOL Index of 
Spitzer 
Nasraway 
et al. 2000 
USA 
12 Retro-
spective 
No No 12-72 97 30 Yes APACHE II 
Barthel ADL 
Index 
Combes st 
al. 2003 
France 
53 Prospective No No 36 347 87 Yes SAPS, SGRQ 
& NHP 
Summary 40  4 No 4 No 33 Median 
107 
Median 
30 
4 Yes  
 
Long-term patients who require on-going ventilation may require transfer to an extended care 
facility. One study that followed such patients found almost three quarters of patients were 
ventilator dependent on discharge from ICU and there was a low likelihood of functional 
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independence in the 49% of patients who survived to one year (Nasraway et al. 2000). 
Another study monitored the difference in survival rates for long-term patients who were 
looked after by either university based or community based specialists. Despite finding that 
university based doctors were more likely to withdraw therapy and liberate the patient from 
the ventilator earlier, there was no difference in survival rates a 12 months (Bach et al. 1998). 
 
Two studies followed patients with an ICU LOS of 14 days or more, and found similar 
survival rates (44% and 40%) but different QOL outcomes. The first study described 
reasonable QOL outcomes at 12 months (Heyland, Konopad, Noseworthy, Johnston & Gafni 
1998, however, the second found significantly worse QOL particularly for those who had 
ARDS, at 36 months despite living at home (Combes et al. 2003). Studies that have examined 
patients requiring long-term ventilatory support due to ARDS are discussed later in this 
chapter (see section 3.6). 
 
In summary, survivors of a prolonged CI are at risk of having a range of physical and 
psychological problems that impact on their recovery. Clinical interventions in ICU are not 
without their side effects, and patients can suffer long-standing problems as a result of 
immobilization and malnutrition as well as CI. CIP is found in up to 70% of longer stay 
patients and can seriously affect their ability to manage activities of daily living. Other studies 
have examined prolonged ICU stay related to specific disease conditions. These are discussed 
in the following sections. 
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3.3 MEDICAL ICU PATIENTS 
 
Patients admitted to ICU with an acute medical illness have severe physiological 
derangements that require organ support and intensive care management as a consequence 
(Quartin, Schein, Kett & Peduzzi 2000). Their admission is usually unanticipated, and may 
involve a longer stay than, for example, elective post-cardiac surgery patients. Unlike a 
surgical condition, there is no definitive procedure to correct the underlying cause and longer-
term outcomes may be more protracted. 
 
There have been few studies between 1998 - 2003 that have focused specifically on the 
outcomes of medical ICU patients and as such it is difficult to distinguish how medical 
patients differ, if at all, from other critically ill patients or if their disease state influences 
outcome. Evidence regarding the difficulties faced by the critically ill medical patient is buried 
within other literature, such as that focusing on general ICU, surgical or ARDS patients (see 
sections 3.1, 3.4 and 3.6 respectively).  
 
Two primary papers focused specifically on HRQOL for medical patients, including one that 
studied patients with COPD (Ambrosino, Bruletti, Scala, Porta & Vitacca 2002) (see Table 
22). One other study is included here, a moderately large study (300 patients) that examined 
mortality as the primary endpoint but able to provide useful background data regarding 
medical patients (Lam & Ridley 1999).  
 
Table 22 Methods for Medical Papers 
 
 
Authors 
Recrui
t-ment 
mo 
Design 
 
 
Pre 
Ad’m 
Status 
 
Use of 
Proxy 
 
Compari
son 
 
 
Length of 
follow-up 
mo 
Initial 
Sampl
e size 
no. 
Compl
eted 
f/u no 
Losses  
R 
Losses 
C 
Lam et al. 
1999 UK1 
251 
 
Prospective1 
 
No1 
 
No1 
 
Other 
ICU pts1 
361 
 
3001 
 
2061 
 
Yes1 
 
Yes1 
 
Wehler et 
al. 2001 
Germany 
12 
 
Prospective 
 
Yes 
 
Yes 
 
General 
pop’n 
Pre 6 & 6 
 
318 
 
171 
 
Yes 
 
Yes 
 
Ambrosino 
et al. 2002 
Italy 
36 
 
Prospective 
 
No 
 
No 
 
 
Stable 
COPD pts 
6 
 
63 
 
36 
 
Yes 
 
No 
 
Summary 
 
24  1Yes / 
1 No 
1Yes / 
1 No 
2 Yes 6 Median
190 
Median 
103 
2 Yes 1Yes 
1 No 
Notes:  1Not included in primary papers as reports on mortality only.  
R = Reported  
C = Compared  
Quality of Life After A Critical Illness   41  
 
The study that focused primarily on mortality showed that medical patients were younger, 
more severely ill, had a higher prevalence of chronic co-morbidities, and suffered higher 
severity-of-illness-adjusted ICU mortality than other patients. This study also showed that 
after forty days the long-term survival of medical patients was better than other patients and 
almost as good as the general population; however under forty days the mortality was 50% 
(Lam and Ridley 1999). In contrast, a multi cohort study (see Table 23) found medical patients 
were not as sick as other groups using their SAPS score, had shorter ICU LOS than trauma or 
unscheduled surgery patients and had reported mortality at one year of 18%. At follow-up, 
both medical and unscheduled surgery patients scored slightly lower in their QOL 
measurement when compared to their pre-admission ICU status, but this was better than 
trauma patients (Badia et al. 2001).  
 
Table 23 Example of a multi cohort study (Badia et al. 2001) 
 
Type of Patient N 
 
Age ICU LOS  (days) SAPS II 
Trauma 62 32 16 31 
Scheduled Surgery 181 61 4 26 
Unscheduled surgery 19 65 19 41 
Medical 72 55 6 30 
 
Differences in outcome measure results are apparent in other studies too. For example, two 
studies showed positive outcomes. One measured changes in pre and post-ICU QOL and 
found, relative to pre-illness, no significant change in the overall QOL score at six months 
with most survivors having regained their preadmission HRQOL, 86 % living at home, and all 
but one of those previously in employment back at their former work (Wehler et al. 2001). A 
second positive study included a subgroup of medical patients, those with chronic obstructive 
pulmonary disease (COPD). The outcome at six months for patients with their first episode of 
acute on chronic respiratory failure requiring intensive care with mechanical ventilation, were 
similar in perceived health status and cognitive function to chronic COPD patients on home 
oxygen who had not had an ICU admission (Ambrosino et al. 2002).  
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Other studies however report less positive outcomes. For example, a general-ICU outcome 
study where medical patients made up 77% of the respondents at two months and 68% of total 
patients, measured QOL in patients who had received mechanical ventilation for 48 hours or 
more, found a decrease in functional status post illness when compared to pre-hospitalization 
with 35% risk of clinical depression (Chelluri et al. 2002). Another study of ARDS patients 
including 56% medical patients found QOL impaired at one-year post hospital discharge, 
although this was not reported separately for subgroups (Angus et al. 2001). 
 
In summary, literature that focuses only on critically ill medical patients are few, although 
there are often comparisons within papers reporting on general clinical cohorts. What can be 
concluded is that medically unwell patients may have more chronic health conditions and may 
not recover fully to the pre-illness level of functioning particularly if they develop ARDS. 
Others however, have been shown, relative to baseline, to have no significant changes in the 
overall QOL score. Survival may decrease to around 50 - 57% for up to 12 months post-ICU. 
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3.4 GENERAL SURGICAL ICU PATIENTS 
 
General surgical patients who are admitted to Intensive Care are usually those who have had 
major and/or high-risk surgery, suffered an intra-operative complication, or had pre-morbid 
conditions that require close monitoring and management post-operatively. Whilst patients 
receiving elective open-heart surgery are routinely managed in a cardio-thoracic ICU after 
theatre, patients who have had an emergency investigative laparotomy for abdominal pain, for 
example, are commonly referred to ICU post-operatively. This section will discuss papers that 
focused on HRQOL for general surgical patients and then review the literature on non-routine 
cardiac surgery.   
 
Three studies assessed the general surgical patient, including one that looked only at patients 
with pancreatitis  (Soran, Chelluri, Lee & Tisherman 2000) (see Table 24).   
  
Table 24 Methods for Surgical Papers 
 
Notes:  1Pancreatitis patients only 
  R = Reported 
C = Compared 
 
Similar to the studies of medical patients, general studies with surgical cohorts have provided 
a useful comparison with other ICU subgroups (see Table 25). 
 
 
 
 
 
 
 
Table 25 –General Studies Including Surgical Patients  
Author 
 
Recruit- 
ment 
Period mo 
Design
 
 
Pre Ad’m 
Status 
 
Use of 
Proxy 
 
Compar- 
ison 
 
Length of 
follow-up 
mo 
Initial 
Sample 
size no 
Completed 
f/u no 
 
Losses R 
 
 
Losses 
C 
 
Instruments 
Roche et 
al. 1999 
USA 
12 Prospec
tive 
No Yes Within 
cohort 
6 216 183 Yes Yes APACHE II 
Zubrod 
Lipsett et 
al. 2000 
USA 
11 Prospec
tive 
Yes Yes With 
Proxy 
12 128 47 Yes Yes SIP, SF-36 
Soran et al. 
2000 USA1 
 
60 Retro & 
prospec
tive  
No No No 42 52 21 Yes Yes APACHE II 
SF-36 
Summary 28  1 Yes  
2 No 
2 Yes  
1 No 
2 Yes 20 Median 
128 
Median  
47 
3 Yes 3 Yes  
Quality of Life After A Critical Illness   44  
 
 
 
Author, year, 
country, cohort 
specifications 
F/U 
(mo) 
Sub groups 
(total n) 
Findings (% survival) 
Stoll et al. 1998 
Germany 
Cardiac Surgery 
4  Cardiac Surgery (80) Patients no different to a comparable group of age and sex 
matched controls in all domains of the SF-36 apart from roles 
function and emotional. 14% of surgery patients fulfilled the 
criteria for PTSD  
Niskanen et al. 
1999 Norway 
≥4 day stay in ICU 
6  
 
 
Emergency surgery 45% of 
718  
Surgical pts comparable to gen pop in emotional reactions, 
social isolation and pain (80% cardiac, 59% neurosurgery 
survived)  
Lipsett et al. 
2000a USA 
≥7day stay in ICU 
0,+1
,3,6,
12  
All surgical (127) SIP score lower than baseline at 1 yr (45%) 
Soran et al.  2000 
USA 1Pancreatitis 
12   54%  of (52) surgical 
procedures  
QOL same as age and sex matched pop at 1 yr (65% of total pts 
at 1 yr) despite ICU LOS 15 days and hospital LOS 40 days 
Granja et al. 
2002 Portugal 
 
6  
 
 
Scheduled surgery (132) 
Medical (60) Trauma (10) 
Non scheduled surgery (38),  
Surgical and trauma pts more likely to report pain/discomfort 
anxiety/depression at 6 months 
(68%)  
Combes et al.  
2003 France 
Mechanically 
ventilated ≥14 days 
Med
ian 
36   
 
Cardiac surgery  
(214), Respiratory failure (67) 
Septic Shock (36) 
COPD (27), Intoxication (3) 
No difference in HRQL scores for post cardiac surgical pts over 
other groups Long term survival for post cardiac surgical pts 
better than other groups.  
(40%)  
 
Notes: 1Pancreatitis patients only 
 
Findings from the studies were varied, with QOL ranging from better than prior to admission 
at 12 months (Lipsett et al. 2000a), no different to other subgroups at six months (Combes et 
al. 2003) or 12 months (Soran et al. 2000), to worse in the areas of pain, anxiety and 
depression at 12 months (Granja et al. 2002). QOL for surgical patients after a prolonged 
(greater than 4 day) stay in ICU has been reported as fairly good, although not comparable 
with that of the general population with psychosocial aspects of QOL restoring more rapidly 
than physical performance (Niskanen et al. 1999). When focusing on psychological health, 
another study found that patients were no different to a comparable group of age and sex 
matched controls on the HRQOL instrument (apart from roles function and emotional), 
however, 14% of the patients fulfilled the criteria for PTSD (Stoll, Kilger & Schmitz 1998). It 
appears, therefore that surgical patients may be no different to other subgroups, with other 
factors such as poor previous health status and chronic disease process influencing longer-term 
QOL (Combes et al. 2003). 
 
One sub-group of surgical patients identified in the literature are non-routine cardiac patients. 
Three papers were examined longer-term cardiac surgery patients (defined as a LOS of greater 
than five days) (Bashour, Yared, Ryan, Rady, Mascha, Leventhal & Starr 2000; Isgro, Skuras, 
Kiessling, Lehmann & Saggau 2002; Williams, Wellner, Hartnett, Thornton, Kavarana, 
Mahapatra, Oz & Sladen 2002), two papers focused on the psychological consequences of 
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cardiac surgery (Schelling et al. 2003; Stoll, Schelling, Goetz, Kilger, Bayer, Kapfhammer, 
Rothenhausler, Kreuzer, Reichart & Peter 2000) and one studied patients who had a cardiac 
arrest following cardiac surgery (Dimopoulou, Anthi, Michalis & Tzelepis 2001) (see table 
26). Because of the diversity of the papers, comparison between studies should be viewed with 
caution. 
 
Table 26 Methods for Cardiac Surgical Papers 
 
Notes:  1Chronic Stable Angina  
 
The HRQOL statuses of these patients are of interest. Whilst mortality remained high (45 – 
64%), survivors reported excellent QOL, therefore the surgery was deemed cost effective 
(Dimopoulou et al. 2001; Isgro et al. 2002; Williams et al. 2002) (see Table 27 for outcomes). 
One other study did report poor functional outcome at 30 months (Bashour et al. 2000), and 
commented on the disproportionate cost of treating these patients when compared to the usual 
short-term cardio-thoracic patient. 
 
 
 
 
 
 
 
 
Author  
 
 
Recruitme
nt 
Period 
mths 
Design 
 
 
 
Pre Ad’m
Status 
 
 
Use of 
Proxy 
 
 
Comparison
 
 
 
Follow-up 
mo 
 
 
Initial 
Sample 
size no 
 
Complete
d f/u no. 
 
 
Losses 
R   
 
 
Losses 
C 
 
 
Instruments
Bashour et al. 
2000 USA  
 
12 
 
 
Inceptive 
cohort 
 
No 
 
 
No 
 
 
Those with 
LOS <10 
days 
34 
 
142 
 
 
50 
 
 
Yes 
 
 
Yes 
 
 
Duke 
Activity 
Status Index, 
Stoll et al. 2000 
Germany    
 
2 
 
 
Prospective 
 
 
No 
 
 
No 
 
  
Gen pop, MI 
pts, CSA1 gp, 
 
20 
 
 
89 
 
 
80 
 
 
Yes 
 
 
No 
 
 
SAPS II, SF-
36, PTSS-10 
  
Dimopoulou et 
al. 2001 Greece  
51 
 
Prospective 
 
No 
 
No 
 
No 
 
48 
 
29 
 
16 
 
Yes 
 
Yes 
 
NHP, NYHA
 
Isgro et al. 2002 
Germany 
62 
 
Prospective 
 
No 
 
No 
 
Those with 
LOS <5 days
6-82 
 
232 
 
98 
 
Yes 
 
Yes 
 
Barthel Index
  
Williams et al. 
2002 USA 
12 
 
Both 
 
No 
 
No 
 
No 
 
24 
 
49 
 
22 
 
Yes 
 
Yes 
 
MODS, 
Katz’s ADL 
Schelling et al. 
2003 Germany 
5 
 
Prospective 
 
No 
 
No 
 
Internally 
 
6 
 
223 
 
148 
 
 Yes 
 
No 
 
SF-36, PTSS-
10 
Summary 24  6 No 6 No 4 Yes 
2 No 
36 Median 
115 
Median  
65 
6 Yes 4 Yes  
2 No 
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Table 27 Studies Using Long Term Cardiac Surgery Patients 
 
Author/ year / 
country 
N, study focus Mortality 
In hosp / fu / Total 
Outcome and ICU LOS 
Bashour et al.  
2000 
USA 
142 Cardiac surgery pts with 
≥10 day ICU LOS 
33% / 31% / 64% 
 
L/T survivors have poor functional state. The relatively 
small no of pts (5%) who require prolonged ICU care 
consume 50% bed days and 48% total cost. Median ICU 
LOS 21 days. 
Stoll et al. 2000 
Germany    
 
80 Cardiac Surgery pts & 
development of PTSD 
Not reported 19% reported symptoms of PTSD, with consequent lower 
mental health scores and life satisfaction compared to rest 
of the group 
Dimopoulou et al. 
2001 
Greece 
29 post MI post cardiac 
surgery  
21% / 24%/ 45% 20% returned to work, 94% independent in ADL’s, 96% 
had social life. ICU LOS not stated 
 
Williams et al. 2002 
USA 
49 >14 days in ICU 
 
28% / 27% / 55% 36% of pts at two years had normal QOL. Mean ICU LOS 
33 (±21) days.  
Isgro et al. 
2002 
USA 
232 >5 days in ICU 34% / 23%/ 58%  Excellent physical and psychological recovery of 
survivors. Mean ICU LOS 15 days  
Schelling et al. 2003 
Germany 
 
223 (148 completed 6 mo) 
Exposure to high stress post 
surgery as a precursor to 
poorer HRQOL  
6% / 4% / 10% 18% had traumatic memories of ICU stay that led to PTSD 
and chronic stress at 6 months leading to poorer HRQOL. 
 
In conclusion, general surgical patients admitted to ICU post-operatively may have a better 
post-treatment QOL when compared to their pre-operative condition. However the long-term 
outcome for these patients appears dependent on multiple factors, as with other patients. Non-
routine cardiac patients, as a subgroup of general surgical patients, consume a disproportionate 
amount of bed days and consequently ICU budget, but evidence of their long term QOL 
appears to warrant their ongoing treatment. The use of different inclusion criteria, QOL 
measures and follow-up periods limits the ability to compare findings between individual 
studies.  
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3.5 ELDERLY ICU PATIENTS 
 
The number of persons aged 65 and over is increasing more rapidly than any other age group 
(Mittermair & Muller 2002). By 2051, the percentage of persons aged 65 and over in Australia 
will have increased from 12% to 25% (Australian Institute of Health and Welfare 2000). With 
this aging population comes a growing number of patients requiring medical treatment 
(Mittermair & Muller 2002; Montuclard et al. 2000; Power & Chelluri 1999), including ICU, 
where increasing numbers of patients aged over 80 are already being treated. Currently in the 
USA it is estimated that almost 50% of their ICU population are over 65 (Hall-Lord, Larsson 
& Steen 1998; Ip et al. 1999). It has been reported the cost of health care for the elderly 
increases with age (Power & Chelluri 1999). 
 
As noted earlier, age alone as a predictor for mortality or poor quality of life after intensive 
care is not supported by the literature and may be simplistic and misleading (Sprung, Geber, 
Eidelman, Baras, Pizov, Nimrod, Oppenheim, Epstein & Cotev 1999). There is confirmation 
that quality of life for the older population following intensive care is rated (by the patient) as 
at least equal to an age and sex matched population (Kleinpell & Ferrans 2002; Montuclard et 
al. 2000). Limiting access to critical care services for the older population does not appear to 
be an appropriate strategy despite being proposed as a cost cutting measure or screening tool 
for ICU selection (Ip et al. 1999; Jandziol & Ridley 2000; Power & Chelluri 1999; Udekwu et 
al. 2001). 
 
Older age groups have a naturally increased propensity for higher mortality with increased risk 
of disability, cardiovascular disease and multiple morbidities (Diaz-Prieto et al. 1998). It is 
difficult therefore to separate the effects of aging or co-morbidities that develop with 
increasing age from the effects of a CI (Chelluri 2001). It is also reported that diseases become 
more refractory as people age and physiological reserves decrease so that the older person may 
not be able to tolerate a critical injury or illness as well as a younger individual (Mittermair & 
Muller 2002). One study found an increase in mortality of 34% for every decade increase in 
age, in patients who received mechanical ventilation for 48 hours or more (Chelluri, 
Mendelsohn, Belle, Rotondi, Angus, Donahoe, Sirio, Schulz & Pinsky 2003). However, when 
relevant variables have been considered that the elderly do as well as other age groups post-
ICU (Ip et al. 1999). There were six studies that pertained to the elderly patient (see Table 28).  
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Table 28 Methods for Elderly Papers 
 
Notes: 1Recruitment,  
2 Author developed 
 
There are a number of issues to consider when examining the literature specific to elderly ICU 
patients. One is the lack of consistency in the definition of the term ‘elderly’, with the range of 
ages spanning over three decades, i.e. age 60 to over 80 years. A second issue with this 
traditionally retired population is the use of standard measuring instruments to measure quality 
of life. As highlighted by Udekwu and colleagues (2001) older patient groups would normally 
have decreased performance levels. Return to previous functional status, health status, social 
life and home may all be unobtainable post-critical illness and there is evidence that the 
elderly limit their expectations for daily activities based on their decreasing performance 
levels. It is therefore of particular relevance to consider the patient’s perception and 
satisfaction with their QOL in this age group (Kleinpell & Ferrans 2002; Udekwu et al. 2001).  
 
Overall, there are no differences in quality of life scores in any age group over 65 (see Table 
29). Most survivors are satisfied with their health and perhaps are accepting of a more 
restricted way of living (Chelluri 2001; Ip et al. 1999; Kleinpell & Ferrans 2002). Even with 
moderate functional disability, including health and memory deficits in patients who had had a 
long stay in ICU (>30 days), the perceived quality of life scores remained good (Montuclard et 
Author R1 
Period 
mo 
Pre 
Ad’m 
Status 
Use of 
Proxy 
Comparis
on 
Length of 
follow-up 
mo 
Initial 
Sample 
size no.
Completed 
f/u no. 
Losses 
reported
Losses 
Compared 
Instruments 
Ip et al.  1999 Hong 
Kong HDU pts only 
13 No No No 1 152 78 No No APACHE II, SAPS, 
GOSS2, Barthel ADL 
Index 
Janziol and Ridley 
2000 UK 
18 No No No 12 555 315 Yes Yes APS and CHE (from 
APACHE II) 
Kleinpell et al. 2002 
USA 
18 No No Other age 
groups 
4-6 318 164 Yes Yes APACHE II, QLI, 
SIP, SSE, own 
questionnaire 
Mittimair et al. 2002 
Austria 
18 Yes No No 6-24 124 116 No No NYHA, own 
questionnaire 
Montuclard et al. 
2000 France 
 
18 
 
Yes 
 
No 
 
French gen 
pop & 
Swedish 
76 yr olds
1 - 60 75 50 Yes Yes SAPS II, McCab e 
Score, ODIN, Katz’s 
ADL, PQOL, NHP 
Udekwa et al. 2001 
USA 
30 Yes No No 21 672 342 Yes Yes APACHE II, PQOL, 
Katz’s ADL 
Summary 19 3 Yes 
3 No 
6 No 3 Yes 
3 No 
21 Median 
235 
Median 1404 Yes 
2 No 
4 yes 
2 No 
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al. 2000). This has been corroborated with patients admitted to a surgical intensive care unit, 
where it was found that despite decreasing overall functional levels, perceived quality of life 
scores were not significantly different to healthy patients living in the community (Udekwu et 
al. 2001). This finding appears to be unique to the elderly CI patient group. 
 
Table 29 Summary of outcomes in the Elderly 
 
Author, Year Results Survival 
Ip et al. 1999 
 
67% of those that survived returned to pre-morbid 
condition, 80% mobile, 92% in same social environment 
at 1 month. 
Pts 85+ had decreased survival (32%) 70-84 
survival was 60% at 1 month. 
Roche et al. 
19991 
52% returned to baseline function at 6 mo. No 
difference in recovery for any age groups despite worse 
functional ability at ICU admission. 
Survival 85% at 6 mo (ave age 63 for whole 
group). Group mortality for 65-74 22%, >75 
14.3%  
Montuclard et 
al. 2000  
Comparable with general pop at 1 yr, moderate 
disability but happy with their lives.    
23% ICU mortality, 53% hospital. 
Janziol & Ridley 
2000 
Survival of elderly patients justifies admission to critical 
care services 
19% ICU mortality, 43% total one yr 
mortality, overall survival at 1 yr 55% but if 
over 85, only 37% survival.  
Udekwu et al. 
2001 
 
Functional levels decreased. Proportion of completely 
independent fell 13%, completely dependent increased 
from 0–4%. ADL decreased but perceived QOL same as 
general population 
21.1% hospital mortality, 21 months later, 
further 21.7% died 
Kleinpell & 
Ferrans 2002 
 
Good QOL, satisfied with areas of life important to 
them, regardless of age. Greater social support, 
increased perceived health status, hospital readmission 
all associated with better QOL. Increased functional 
impairment in 80+ gp  
Not reported 
Mittimair & 
Muller 2002  
73% very satisfied at 6-24 month, 26% satisfied. 99% 
living in own home and independent.  
Peri-operative mortality 6%. 
Notes: 1General Study including all age groups including the Elderly 
 
In one age-stratified study older patients admitted to a general surgical ICU had worse 
functional ability on admission, but their rate of recovery was the same as younger patients 
(Roche, Kramer, Hester & Welsh 1999). Whilst cardiac surgery in the elderly is associated 
with increased risk of intra and post-operative morbidity and mortality, it is also matched with 
increased QOL for survivors. Patient satisfaction was a common finding (Kleinpell & Ferrans 
2002; Mittermair & Muller 2002; Montuclard et al. 2000). 
 
In summary, it is estimated that the elderly consume up to 30% of total health care resources, 
of which ICU is a substantial proportion. The QOL perceived by the patient post-ICU stay, 
regardless of age, is good. Age cannot be used as a predictor of outcome from ICU nor should 
it be used to prejudice admission to ICU. Outcomes for those aged 85+ does appear poorer and 
may reflect the reduced functional reserves needed to cope with the extreme stress of a critical 
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illness. Evidence from the literature supports allocation of resources to this group as justified 
and worth the expense. 
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3.6 ARDS /ALI PATIENTS 
 
Acute Respiratory Distress Syndrome (ARDS) and its subset, Acute Lung Injury (ALI) is 
caused by an acute assault on the lungs leading to alveolar damage. There are a number of risk 
factors for ARDS, including direct insults (pneumonia 46%, aspiration of gastric contents 
29%, or lung contusion 34%), and indirect insults (multiple trauma 41%, see Section 3.7, 
massive blood transfusion 34%, or non pulmonary sepsis 25%) (Bersten 2003).  A diagnosis 
of ARDS has been shown to double mortality risk (Davidson et al. 1999b) and reduce QOL 
for survivors (Curtis 2002). 
 
Predictive outcomes for ARDS patients have traditionally focused on short-term issues such as 
the impact of ventilator settings on the progression or severity of ARDS / ALI (Desai, Wells, 
Rubens, Evans & Hansell 1999), or 30 day mortality (Curtis 1998). More recently, longer-
term effects of ARDS such as reduced pulmonary function, quality of life and cognitive 
deficits have also been examined (Hopkins et al. 1999). As decrements in pulmonary function 
are directly associated with decreased HRQOL and ARDS is largely responsible for the 
pulmonary deficit, it is posited that the reduction in HRQOL is caused by ARDS rather than 
other factors (Davidson, Caldwell, Curtis, Hudson & Steinberg 1999a; Schelling, Stoll, 
Vogelmeier, Hummel, Behr, Kapfhammer, Rothenhausler, Haller, Durst, Krauseneck & 
Briegel 2000).  
 
Of all sub-groups of ICU patients, the longer-term outcome of those with ARDS has been 
relatively well studied over the past five years. There were 11 papers identified pertaining to 
ARDS patients (see Table 30), making it the second largest subgroup after the general 
intensive care studies.  Recruitment time was the longest for all sub-groups with a mean of 71 
months (not stated in two studies). Three papers reported that they had interviewed patients 
between 6 and 156 months after discharge, although no comments were made whether the 
variation in time post illness affected the patients reported HRQOL. 
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Table 30 Methods for ARDS / ALI papers 
Notes: R = Reported 
  C = compared 
 
As stated, the debilitating effects on pulmonary function and general health can have long-
term consequences reflected by the long follow-up time periods for these studies (five years -
(Schelling et al. 2000) six years - (Rothenhausler, Ehrentraut, Stoll, Schelling & Kapfhammer 
2001) (see Table 31). Even in previously healthy patients there is evidence that QOL is 
reduced for some time in ARDS patients after hospital discharge. One study followed patients 
at six and 12 months, and found the HRQOL scores reduced when compared to two control 
groups (a cystic fibrosis group and a general population group). The authors noted the usual 
predictors for poorer outcome (e.g. age and pre-morbid conditions) made no difference to 
outcome(Angus et al. 2001). A second study found persistent functional disability and 
extrapulmonary conditions at one year post ARDS, with muscle wasting and weakness being 
prominent (Herridge et al. 2003). However, it has also been reported that the reduced QOL six 
months post ARDS were the same as a comparison group (Granja, Moruja~o & Costa-Pereira 
2003).Whilst ARDS has been shown to be the cause of the debilitation, it has been reported 
that it is not the cause of death post hospital stay (Davidson et al. 1999a).  
Author 
 
Recruit- 
ment 
Period mo 
Design 
 
 
Pre 
Ad’m 
Status 
Use of 
Proxy 
 
Comparison 
 
 
Length of 
follow-up 
mo 
Initial 
Sample 
size no. 
Complet
ed f/u 
no. 
Losses R
 
Losses C 
 
Other Instruments 
Schelling et al. 
1998 Germany 
 
 
120 
 
 
 
Retrospec- 
tive case 
controlled 
cohort 
No 
 
 
 
No 
 
 
 
General 
Population 
 
 
Median 48 
 
 
 
87 
 
 
 
80 
 
 
 
Yes 
 
 
 
Yes 
 
 
 
Employment status, SF-36, 
PTSS-10, structured 
questionnaire 
 
Davidson et al. 
1999a USA 
 
 
30 
 
 
 
Prospective 
matched 
parallel 
cohort 
No 
 
 
 
No 
 
 
 
Matched non 
ARDS trauma 
& sepsis pts  
 
23 
 
 
 
207 
 
 
 
127 
 
 
 
Yes 
 
 
 
Yes 
 
 
 
APACHE III, ISS, SF-36, 
SGRQ 
 
 
Hopkins et  al. 
1999 Canada 
5 
 
Prospective 
 
No 
 
No 
 
No 
 
12 
 
62 
 
55 
 
Yes 
 
No 
 
APACHE II, SF-36, 
Neurological testing 
Stoll et al. 1999 
Germany 
120 Follow-up 
cohort 
No 
 
No 
 
No 
 
12 – 156 
Median 60 
52 
 
52 
 
N/A 
 
N/A 
 
Modification of PTSD 
questionnaire, PTSS-10 
Nelson et al. 2000 
USA 
 
 
42 
(ALI  pts) 
 
 
CS mail 
survey & 
prospective 
cohort  
No 
 
 
 
No 
 
 
 
Within cohort 
 
 
 
6-41 
Mean 19 
 
 
24 
 
 
 
24 
 
 
 
N/A 
 
 
 
N/A 
 
 
 
APACHE III, 7 item PTSD 
Questionnaire, CES-D 
 
 
Schelling et al. 
2000 Germany 
 
 
120 
 
 
 
Follow-up 
cohort 
 
 
No 
 
 
 
No 
 
 
 
General 
Population 
 
 
30 - 150 
Median 66  
80 
 
 
 
50 
 
 
 
Yes 
 
 
 
Yes 
 
 
 
APACHE II,  SF-36, 
Pulmonary function measures, 
smoking status, employment  
status 
Angus et al. 2001 
USA 
 
Not stated 
 
 
Prospective 
 
 
Yes 
 
 
No 
 
 
Cystic fibrosis 
& general 
pop’n 
12 
 
 
200 
 
 
104 
 
 
Yes 
 
 
Yes 
 
 
APACHE II, SKT, SF-36, 
Employment status 
 
Rothenhausler et 
al. 2001 Germany 
120 
 
Exploratory 
 
No 
 
No 
 
No 
 
72 
 
59 
 
46 
 
Yes 
 
Yes 
 
Transcript  and  narrative 
analysis, IES, WAI 
Shaw et al.  2001 
USA 
Not stated 
 
Prospective 
 
No 
 
No 
 
No 
 Not stated 
20 
 
20 
 
N/A 
 
N/A 
 
IES,WAI, semi-structured 
interview 
Granja et al. 2003 
Portugal 
44 
 
Prospective  
 
No 
 
No 
 
Other non 
ARDS ICU pts
6 
 
88 
 
29 
 
Yes 
 
Yes 
 
APACHE II, LIS, EQ-5D 
 
Herridge et al. 
2003  Canada 
36 
 
Prospective 
 
No 
 
No 
 
No 
 
12 
 
109 
 
83 
 
Yes 
 
Yes 
 
APACHE II, MODS, LIS, SF-
36, 6MWT,return to work 
Summary 71  1 Yes 
10 No 
11 No 
 
6 Yes 
5 No 
33 Median  
80 
Median 
52 
8 Yes 
3 N/A 
7 Yes 
3 N/A 
1 No  
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Table 31 Outcomes of ARDS / ALI studies 
 
 
Author / year 
Single or Multiple 
follow-up time 
points (mo) 
Outcomes 
Schelling et al. 
19981 
 
1 at median 48 Good overall HRQOL. Impairments of mental health assoc with PTSD in 28% of 
ICU group. Pts with multiple memories of traumatic events more likely to develop 
PTSD. 
Davidson et al. 
1999a 
1 at mean 25  Worse scores for HRQOL in 7/8 SF-36 domains and 3/3 SGRQ domains compared 
to control group 
Hopkins et al. 1999 1 at 12  30% at 12 mo had cognitive decline with mild to moderate impairments in 
physical, psychological and general health 
Stoll et al. 19991 
 
2 at 12 – 156 
median 60 
Most common traumatic memory was nightmares (75%). Anxiety present in 46%. 
Those with multiple memories more likely to develop PTSD 
Nelson et al. 2000 1 at 6 – 41  
mean 19 
PTSD associated with higher number of days of sedation and neuromuscular 
blockade, not illness severity. 
Schelling et al.  
20001 
2 at 30 - 150 
median 66  
Significant reductions in HRQL associated with multiple pulmonary function 
impairments  
Angus et al. 
2001 
2 at 6 & 12 Poor quality adjusted survival. QWB problems in both physical and psychological 
domains and worse than controls. 
Rothenhausler et al. 
2001 
1 at 72  Impaired health status in 7/8 SF-36 domains with presence of cognitive deficits 
associated with disability & impairments to HRQOL 
Shaw et al. 2001 Not stated Patients with PTSS more likely to be emotionally involved in their recall of 
stressful events (35%) 
Granja et al. 
2003 
1 at 6  48% felt worse, but no different to comparison group 
Herridge et al. 2003 3 at 3,6,12  Persistent disability after 12 months, muscle wasting and weakness, extra-
pulmonary conditions. 6MWT showed 50% increase in distance walked from 3/12 
to 12/12 
 
Notes: 1 Same patient group  
 
ARDS patients may also suffer long term cognitive deficits due to multiple factors, including 
hypoxaemia, emboli, inflammation and drug toxicity (Herridge 2002). Cognitive and affective 
impairments at hospital discharge have been shown to be still present in 75% of patients 12 
months later. These deficits included impaired memory, attention, concentration and decreased 
mental processing speed (Hopkins et al. 1999). Another study found that 41% of patients had 
cognitive deficits six years after an ARDS episode (Rothenhausler et al. 2001). 
  
Survivors of ARDS have reported adverse experiences from their ICU treatments, including 
respiratory distress, anxiety, or pain (Mendelsohn et al. 2002), and being weaned from 
mechanical ventilation (Schelling, Stoll, Haller, Briegel, Manert, Hummel, Lenhart, Heyduck, 
Polasek, Meier, Preuss, Bullinger, Schuffel & Peter 1998). This has resulted in major 
impairments in mental health and the development of PTSD. The correlation between PTSS 
and those with ARDS has been noted in a number of studies (Nelson et al. 2000; Schelling et 
al. 2001; Stoll, Kapfhammer, Rothenhausler, Haller, Briegel, Schmidt, Krauseneck, Durst & 
Schelling 1999) although the reasons for this correlation differ. Two studies reported that 
patients who recalled multiple traumatic experiences were more likely to develop PTSD 
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(Schelling et al. 1998; Stoll et al. 1999). Others have found the use of sedatives and 
neuromuscular blocking agents in ICU positively associated with subsequent measures of 
depression and PTSS at follow-up (Nelson et al. 2000). One study reported that of the 35% of 
patients who had PTSS, the denial of distress was the short-term coping strategy commonly 
employed (Shaw 2001). 
 
In summary, the literature examining ARDS patients demonstrate problems with pulmonary 
function and cognitive deficits that correlate with poor HRQOL which may be long lasting. 
The poor HRQOL appears to be caused by ARDS, rather than other factors. However, if a 
patient survives hospital, ARDS does not appear to increase their mortality risk, despite the 
continuing deficits. Finally, the incidence of PTSS and depression is evident in this group who 
may spend a long time requiring ventilatory support. PTSS may be caused by multiple events 
including weaning from mechanical ventilation, length of stay in ICU or the use of sedative 
and other medications whilst in ICU.  
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3.7 TRAUMA ICU PATIENTS 
 
Major trauma is usually sudden and unexpected, and may be physically and psychologically 
devastating with multiple sequelae for the victims, their families and bystanders. A traumatic 
event can be described as the defining moment in a person’s life, and the psychological impact 
of ongoing disability and impedance of recovery may be enormous. Most trauma victims are 
male and younger than any other sub-group admitted to ICU (Holbrook et al. 1999). The 
outcomes from trauma are varied, depending on the severity of injuries suffered, but with 
increasingly sophisticated trauma care, survival rates are increasing. As such, the quality of the 
life saved has become increasingly important, particularly as traumatic injuries are responsible 
for more loss in productivity than with any other group of patients(Michaels et al. 1999a; 
Richmond et al. 2003). Severity of physical injury is not however a major predictor of long-
term disability (Richmond et al. 2003). 
 
Most of the literature on major trauma and intensive care management excludes those with 
serious head injuries despite the fact that, in order of frequency, major trauma involves the 
head, abdomen and chest, (Judson 2003). Recovery from head injuries can be extremely varied 
and unpredictable. Neurological deficits may absolutely devastate a patient’s quality of life 
and well-being. Thus completing assessments, questionnaires and measurements for these 
patients may be difficult. Rehabilitation may include long-term management in an extended 
stay facility. For this reason, such patients are often excluded from ICU-based studies on 
potential outcomes. Consequently, this section reflects literature that also excludes this 
subgroup of serious traumas.  
 
There were four papers identified pertaining only to trauma patients (see Table 32) although 
again, this group is often reported within the general ICU population (see Table 33).  The 
mean recruitment time for the trauma only studies was 18 months. The mean initial sample 
size of 378 was relatively large due to one large multi center study (Holbrook et al. 1999), 
with this study interviewing patients at 0,6,12 and 18 months.  
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Table 32 Methods for Trauma Studies 
 
 
 
 
 
 
 
 
 
 
 
Notes: R Reported 
C compared 
 
The Trauma Recovery Project (Holbrook et al. 1999) examined the outcomes of adult major 
trauma patients recruited from four sites in the USA. Measures included quality of life and 
functional outcome, with psychological sequelae such as depression and PTSS apparent even 
up to 18 months post injury. QOL before injury reflected the norm for a healthy adult 
population, but at discharge showed a significant degree of functional limitation. This 
continued at subsequent follow-up. Even at 18 months less than 20% scored in the healthy 
population range. This group found post-injury depression, PTSD, serious extremity injury, 
and ICU LOS were significant independent predictors of 12-month and 18-month HRQOL 
outcomes (Holbrook et al. 1999). Other studies have shown age, previous disability and 
psychological well being rather than severity of injury impact most on the patients recovery 
(Michaels et al. 1999a; Michaels et al. 1999b; Richmond et al. 2003). 
Author Recruit 
Period mo 
Pre Ad’m 
Status 
Use of 
Proxy 
Compari
son 
Length of 
follow-up 
mo 
Initial 
Sample 
size no
Completed 
f/u no 
 
Losses 
R 
 
Losses 
C 
 
Instruments Used 
Holbrook et 
al. 1999 USA 
30 No No No 0,6,12,18 1048 780 Yes No QWB Scale, CES-D, 
IES, SS Questionnaire, 
ISS, AIS,  
Michaels et 
al. 1999a 
USA 
12 Yes No No 6 250 176 Yes Yes ISS, SF-36, MCEPS, 
Life experience survey, 
Mississippi PTSD scale 
Michaels et 
al. 1999b 
USA 
12 No No No 6 150 100 Yes Yes ISS, SF-36, SIPw (work 
subscale only),  MCEPS, 
Mississippi PTSD scale 
Richmond et 
al. 2003 USA 
 
NS 
 
 
No 
 
 
No 
 
 
No 
 
 
0,3,30 
 
 
63 
 
 
63 
 
 
Yes 
 
 
Yes 
 
 
ISS, SIP, IES, Interview, 
SSQNS 
 
Summary 18 1 Yes 
3 No 
4 No 4 No 15 Median 
200 
Median 1684 Yes 3 Yes 
1 No 
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Table 33 Studies of Trauma Patients  
 
Author / year / ISS  
 
Findings 
Harvey & Bryant1  
1998 ISS Not stated  
ASD diagnosed in 13% at 1 mo with 21% sub-clinical. At 6 mo, 71 reassessed. 78% of ASD and 
60% of sub-clinical had criteria for PTSD. No QOL measure used 
Holbrook 1998 & 1999 
ISS 13 
QWB and PTSD peaked 12 months, same at 18 months. IES and depression associated with good v 
poor recovery. PTSD and depression effect outcome 
Michaels et al. 1999a 
ISS 13.7 
MCEPS predicts pts more likely to develop PTSD. Psychological morbidity an important part of pts 
perceived general health. 42% had PTSD at 6 months 
Michaels et al. 1999b 
ISS 13.9 
PTSD 42% 6 mo later associated with assault, dissociation, female, youth, poor mental health, prior 
illness 
Richmond et al. 2003 
ISS 13.5 
Predictors for long term disability included age, previous disability and psychological distress 
during and after hospital admission. 
 
Note: 1 not included as a primary paper as patients were not identified as ICU 
Psychological distress (including PTSS), caused by all traumas regardless of severity, has been 
reported as underestimated (Harvey & Bryant 1998, Davidson 2000). One non-ICU study 
reported that more than 60% of men and 51% of women experienced at least one traumatic 
event in their lifetime. Of these, 8% and 20%, respectively, developed PTSS to the degree 
where it could impact on their quality of life (Davidson 2000). One primary paper reported a 
42% incidence of PTSD at 6 months (Michaels et al. 1999b).  
 
As previously stated, evidence of long term consequences for the trauma patient can also be 
found in literature that compares generic intensive care sub-groups (see Table 34).  Patients 
with trauma had the best health status prior to admission but experienced the most limitations 
with physical and energy levels, had significantly worse HRQOL at one year post-admission, 
and reported the most problems with usual activities when compared to all subgroups (Badia 
et al. 2001; Diaz-Prieto et al. 1998; Niskanen et al. 1999). 
 
Table 34 Trauma Literature comparing diagnostic groups 
  
Author / year / 
Country 
Patient diagnostic gps (n) Findings 
Diaz-Prieto et al. 
1998 
Spain 
Trauma (84) 
SS (239) 
US (57) 
Medical (143) 
Trauma pts best prior HRQOL, SS worse. 
No association between PHS and hospital outcome 
Davidson et al. 
1999a 
USA 
Sepsis (81) 
Trauma (46) 
Reduction in health related quality of life was caused by ARDS, not 
trauma or sepsis 
Niskanen et al. 
1999 
Finland 
Trauma (40) 
Resp (55) 
Others (41) 
Gastro (45) 
Neuro (56) 
Open heart (131) 
Trauma and respiratory failure faired worst in all domains 
QOL influenced by diagnosis and age 
Badia et al. 2001 
Spain 
Trauma (62) 
SS (181) 
Trauma pts worse HRQOL at 1 yr compared to 3 months prior  
SS most improved QOL at 1 yr.  
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US (19) 
Medical (72) 
 
 
Finally, major trauma patients are also well represented in the literature examining ARDS (see 
section 3.6), as trauma and sepsis account for the majority of ARDS cases. However, whilst 
trauma patients showed significant reductions in all HRQOL measures, the sepsis group scores 
were worse around two years post ICU (Davidson et al. 1999a). 
 
 
In summary, literature that focuses on major trauma patients show that these patients are 
predominantly male and younger than other diagnostic groups admitted to ICU. Studies often 
exclude patients with serious head injuries, which may give a skewed view of the long-term 
outcomes from all major traumas. However, it is noted that those without head injuries still 
suffer functional incapacities even 30 months after they sustained their injuries. This 
incapacity may be unrelated to the severity of injury sustained and despite a usually good pre-
injury status. The prevalence of PTSD and ARDS are also common and may play an important 
part in the patient’s quality of life post-trauma. 
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3.8 MOD AND SEPSIS ICU PATIENTS  
 
Multi organ dysfunction (MOD) is the most common cause of a prolonged ICU stay and is 
associated with high mortality and morbidity. Severe sepsis, commonly associated with MOD 
is a frequent cause of admission to ICU. Together, MOD and sepsis consume a 
disproportionate percentage of ICU time, resources and budget. The long term impact on 
HRQOL for survivors is also far reaching and long lasting (Heyland et al. 2000; Wehler et al. 
2003; Williams et al. 2002). 
 
There were two studies identified specifically pertaining to septic patients (Heyland et al. 
1998; Schelling et al. 2001) and two for MOD patients (Pettila et al. 2000; Wehler et al. 2003) 
(see Table 35). A further two papers reported in Section 3.3 (Medical Patients) and Section 3.4 
(Surgical Patients) also discussed MOD patients (Wehler et al. 2001; Williams et al. 2002).  
The two sepsis papers focused on different aspects of the condition, i.e. the use of steroids to 
reduce the incidence of PTSS (Schelling et al. 2001) and the use of a HRQOL instrument to 
measure outcomes in septic patients (Wehler et al. 2003). It is therefore difficult to draw any 
collective conclusions from these papers.  
 
Table 35 Methods for Sepsis / MODS papers 
 
Notes: R = reported  
C = compared  
 
A further sepsis study (Angus et al. 2001) was excluded from the primary papers as it reported 
on mortality only (see Table 36). This epidemiological study included almost 193,000 patients 
Author 
 
Recruit 
ment 
Period 
(mo) 
Design 
 
 
Pre 
Ad’m 
Status 
Use of 
Proxy 
Comparison 
 
 
Follow-
up mo 
 
Initial 
Sample 
size no. 
Completed 
f/u no. 
 
Losses 
R  
 
Losses 
C   
 
Instruments 
Heyland et al. 
2000 Canada 
 
 60 
 
 
Cross 
Sectional 
survey 
Yes 
 
 
No 
 
 
Pts with ALI & 
general  
population 
16 
 
 
30 
 
 
26 
 
 
Yes 
 
 
No 
 
 
APACHE II, 
PQOL, SF-36 
 
Petilla et al. 
2000 Finland 
12 
 
Prospective 
 
No 
 
No 
 
General pop’n 
 
12 
 
354 
 
307 
 
No 
 
No 
 
APACHE II, 
SOFA, SF-36 
Schelling et al. 
2001 Germany 
 
 
6 Retro- 
spective case 
controlled 
 
No 
 
 
 
No 
 
 
 
Pts with septic 
shock  not given 
hydrocortisone 
6 
 
 
 
54 
 
 
 
21 
 
 
 
N/A 
 
 
 
N/A 
 
 
 
APACHE II, 
PTSS-10, SF-36 
 
 
Wheler et al. 
2003 Germany  
 
12 
 
 
Prospective 
 
 
Yes 
 
 
Yes 
 
 
General pop’n 
 
 
Pre 1 & 
6 
 
318 
 
 
171 
 
 
Yes 
 
 
No APACHE II, 
TISS, SOFA, 
MOD, SF-36 
Summary 22  2 Yes 
2 No 
1 Yes 
3 No 
4 Yes 10 Median  
186 
 
Median  
98 
2 Yes 
1 No 
1 N/A 
3 No 
1 N/A 
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with sepsis and reported an overall survival of 71% with increasing risk of mortality with 
increasing age. There was no measurement of patient acuity but 58% of patients were admitted 
to ICU, with a median ICU LOS of 16 days. An much smaller observational study of 30 ICU 
patients found HRQOL significantly reduced for physical functioning and role physical, 
general health, vitality, and social functioning when compared to established norms for the 
general population (Heyland et al. 2000). The authors described dyspnoea, fatigue and 
depression as examples of ongoing problems for survivors. The survival rate for this group 
was lower than that described by Angus and colleagues (2001) (60% compared to 71%). 
 
Table 36 – Studies examining sepsis patients 
 
 
Author / Date N Survival Time 
Frame 
Outcomes 
Heyland et al. 
2000 
30  60% Mean 16 
months 
Long term QOL significantly lower than the general 
US population 
Angus et al. 
20011 
192,9801 
 
71%1 N/A1 Incidence greatest in elderly, costs high, mortality 
high1 
Schelling et al. 
2001 
20 N/A – pts contacted 
retrospectively 
Median 31 
months 
Stress dose of hydrocortisone reduced incidence of 
PTSD and improved emotional well being 
 
Notes: 1Not included in primary papers as does not report HRQOL 
 
A second study demonstrated an 18% incidence of PTSD for patients administered 
hydrocortisone compared to 59% in the group who had not received hydrocortisone. PTSD 
was associated with longer ICU LOS and traumatic memories of ICU. Survival rates were not 
reported for this study with patients identified retrospectively (Schelling et al. 2001).  
 
Literature on MODS has studied medical and surgical patients’ QOL for up to 24 months post-
ICU with conflicting results (see Table 37). One study found that although 60% of patients 
rated their QOL at 12 months to be the same as or better than pre-illness, MOD had made a 
significant impact on mental health, social functioning, vitality and role limitations because of 
emotional problems (Pettila et al. 2000). A second study however found, using a similar QOL 
measure but shorter time frame (6 months), that whilst MOD was a major determinant of poor 
physical health, it had no bearing on mental health domains. The authors did note that 
preadmission QOL impacted greatly on MOD, usually due to chronic conditions, and 
recommended this be taken into consideration when examining outcomes post-ICU (Wehler et 
al. 2003).  
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Table 37 Studies examining patients with MODS  
 
Author / 
year 
N Time Frame 
(mo) 
Survival Outcomes 
Pettila et al. 
2000 
307  12  64%  Lower QOL than general population, impairments in vitality and 
emotional role limitation 
Williams et 
al. 20021 
22  12 – 24  55% at 12 mo (6 x worse than 
general CTICU pop’n) 
86% enjoyed good QOL 
Wehler et 
al. 2003 
170  1 pre and 6 
post ICU 
36% for MOD, 88% for non 
MOD at 6 mo  
Preadmission HRQOL reduced compared to general population 
MOD major determinant of poor physical health, no impact on 
mental health 
 
Notes: 1Reported previously with Cardiothoracic patients (see Section 3.4) 
 
Survival for MOD patients varied from 36 – 64%. This is lower than the survival reported 
from the sepsis studies, although the numbers of studies that report survival are small.  
 
In conclusion, comparison of the literature that focused on sepsis showed that while different 
study objectives were used, sepsis is common, and HRQOL is reduced for up to 16 months 
after the insult. The papers that have examined MOD show that HRQOL and survival are also 
negatively affected, although there is inconsistency as to the cause of the reduced HRQOL.  
 
 
This Chapter reviewed literature identified between 1998 – 2003 that predominantly focused 
on HRQOL post CI. The following Chapter summarises the results and major findings, 
discusses the limitations of the study, and provides some recommendations for clinical 
practice and future research. 
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CHAPTER 4  DISCUSSION 
 
4.1 SYNTHESIS OF STUDY FINDINGS 
 
There were 74 papers identified that studied HRQOL for patients post critical illness from 
1998-2003 (see Table 38, Summary of methods for each sub-study population).  
 
Table 38 Summary of Methods for Each Study Population 
 
Study  
population 
n. Recruitmen
t  
Period mo 
(range) 
Pre-
admission 
Status 
assessed n. 
Yes / No 
Proxy 
used  
n.  
Yes / No 
/ DNR 
Compar-
ison 
Made 
n. Yes / 
No 
Mean 
Follow-
up time 
Mo 
(range) 
Sample 
Size 
Start 
Mean / 
Median n. 
Sample 
Size  
End 
Mean / 
Median n. 
% lost to 
follow-
up1 
Mean  / 
Median 
Losses 
R n. 
Yes/No/ 
NA 
Losses C n.  
Yes/No/NA 
Total 
 
74 Mean 30 
(2 -120) 
21/53 15/58/1 41/33 21 
(0 -
144) 
256 / 142 165 / 83 36 /41 60/4/10 40/24/10 
General  
ICU 
34 16 
(2-54) 
6 DNR 
11 / 23 10/ 
23/1  
16 / 18 15.5 
 (0 -
144) 
1 DNR  
761 / 219 613 / 152 19 / 31 27/3/ 4 16/14/ 4 
ARDS  11 71 
(5-120) 
2 DNR 
1 /10 0/ 11/ 0 6 / 5 33 
(6-160) 
90 / 80 61 / 52 33 / 35 8 / 0 / 3 7 / 1 / 3 
Elderly 
 
6 19 
(6-66) 
3 / 3 
 
0 / 6 / 0 3 /3 21 
(1-60) 
316 / 235 177 / 140 44 / 40 4 / 0 / 2 4 /0 / 2 
Cardiac 
Surgical 
6 24 
(2-62) 
0 / 6 
 
0 / 6 / 0 4 / 2 36 
(5 -82) 
127 / 115 69 / 65 46 / 43 6 / 0 / 0 4 / 2 / 0 
Medical 
Inc one 
COPD 
2 24 
(12-36) 
1 / 1 
 
1 / 1 / 0 2 / 0 6 
(6) 
190 / 190 103 / 103 46 / 46  2/ 0 / 0 1 / 1 / 0 
Trauma 4 18 
(12-31)  
1 DNR 
1 /3 
 
0 / 4 / 0 0 / 4 15 
(6 -30) 
377 / 200 279 / 168 26 / 16 4 / 0 / 0 3 / 1 / 0 
Long term 
 
4 40 
(12-84) 
0 / 4 
 
0 / 4 / 0 4 / 0 33 
(12-72) 
155 / 107 64 / 30 59 / 72 4 / 0 / 0 2 / 0 / 2 
Sepsis + 
MODs 
4 22 
(6-60) 
2 / 2 1 /3 / 0 4/ 0 10 
(6 -16) 
189 / 186 131 / 98 31 / 47 2/ 1 / 1 0 / 3 / 1 
General 
Surgical 
Inc one 
pacreatitis 
 
3 28 
(12-60) 
1 / 2  2 / 1 / 0 2 / 1 20 
(6 -42) 
132 / 128 83 / 47 37 / 63 3 / 0 / 0 3 / 0 / 0 
 
Notes: 1 Includes death, unable to be contacted, withdrawal of consent 
DNR – Did not report 
N/A - Not applicable 
  COPD - Chronic Obstructive Airways Disease 
  R - Reported  
  C - Compared 
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There has been a substantial increase in the number of such papers from when Elliott (1999) 
reviewed 31 papers from 1977 - 1997. By far the largest body of literature focused on general 
intensive care patient (34 papers including eight that interviewed patients whilst still in 
hospital). The second largest collection were those that related to patients with ARDS (11 
papers). Interestingly, this group also had the longest recruitment period (71 months compared 
to an all-subgroups mean of 21 months), the smallest sample size (median 80 compared to all-
subgroups median of 142), and the second longest follow-up along with long-term general 
ICU patients (33 months compared to 36 months for long-term cardiac surgery). All sub-group 
length of follow-up was 21 months. There was also variation in the percentage mean and 
median number of patients lost to follow-up, which included death, withdrawal of consent and 
lost to follow-up. Trauma studies only lost a median of 16% patients whilst long-term general 
ICU lost the highest median (72%), perhaps a reflection of the mortality rates for these two 
groups. The all sub-group median lost to follow-up was 41%. Preadmission status was 
reported in 21 (28%) of studies, with 15/21 (71%) of studies using patient proxies to record 
this measure. Despite the inherent difficulties associated with matching an ICU cohort to a 
comparably sick population, comparisons were made in 41/74 (55%) of studies. 
  
There were four categories of instruments used in the literature; those that measured acuity of 
illness, physical functioning, psychological functioning and HRQOL. The majority of studies 
(58/74) used more than one measuring instrument, perhaps highlighting an understanding of 
the diverse and subjective nature of HRQOL’s measurement. Most instruments used had been 
previously validated (47/64%). Twenty-eight studies (38%) used interviews and/or author-
developed questionnaires. The most commonly used HRQOL instrument was the SF-36 
(27/74, 36%) potentially allowing comparisons to be made between studies. Most designs 
were observational and from the medical discipline, and there was only one randomised 
controlled trial that examined the benefits of a physical exercise program for patients post-
hospital discharge. Large multi-centre studies were reported in the general ICU and trauma 
patient groups only. Three nursing studies used a phenomenological framework to explore 
patient experiences post-ICU at various time points. There were also a number of larger 
nursing studies that used both HRQOL instruments and interviews to explore patients’ 
experiences. All exploratory studies were used with the general ICU cohort, as was a paper 
that examined the use of patient diaries. Evaluation of outreach services for patients post-ICU 
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has become more evident in the literature, although these focus on the patient whilst they are 
still in hospital. 
 
The differing inclusion criteria, instruments, time of follow-up and study objectives makes 
analysis and synthesis of results difficult, however some broad conclusions can be drawn. For 
example, the recovery trajectory for those who have had an ARDS or sepsis illness may be 
particularly lengthy; the elderly subjectively measure their HRQOL after a CI as almost as 
good as an age and sex matched population; and trauma patients have the worst QOL at one 
year post-ICU stay when compared to pre-ICU.  
 
The literature now appears to be increasingly reporting the psychological impact of a CI 
including the development of PTSS, although estimates on its prevalence vary between studies 
and sub-groups. There is also evidence of longer-term neurological deficits in some groups, 
particularly those with ARDS.  
 
4.2 LIMITATIONS OF THESIS 
 
There were a number of limitations in implementing this project. It was not possible to include 
the literature that focused on cost utilisation, or cost effectiveness of treatments in ICU due to 
word limitations and as such this may have detracted from the completeness of the thesis. The 
focus was adult patients and not on the literature that studied the impact of CI for families, 
which may have given a narrow perspective. Papers that only reported on patients whilst they 
remained in ICU were also excluded as the thesis focus was the longer-term effects of a CI. 
Finally, only studies available in the English language and available in Australia were 
reviewed, thereby potentially excluding a body of literature from non-English speaking 
countries. 
 
There were also limitations in the literature noted. As shown, ICU staff are increasingly using 
HRQOL outcomes rather than mortality as a primary endpoint following a CI. However, the 
link between outcomes and initiatives to respond to these findings appears to be largely absent 
at this point in the literature. 
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4.3 IMPLICATIONS FOR PRACTICE AND RESEARCH 
 
Patients recovery trajectories have been relatively well studied over the past five years when 
compared to the previous 20 years, however there is still a need to translate these findings into 
programs to help patients in their recovery from a CI through outpatient or aftercare services. 
As has been shown from the United Kingdom, these services, if began in hospital, would 
establish relationships that previously had not existed between patients and ICU staff. There is 
no evidence in the literature at the present time regarding who should run post-ICU services, 
but a multi-disciplinary approach may be the most appropriate given the diverse nature of 
problems reported (i.e. dietary, sleeping, muscular, mobility, psychological [including PTSS], 
and social issues). Establishment of any service provision must address the potential for any or 
all of these patient problems. One strategy may be to link into existing services such as 
rehabilitation, general practitioners and community nurses. 
 
As noted previously, the recovery trajectory for patients who have had a CI is diverse and 
consequently there are still many aspects that warrant further investigation. Depending on the 
study issue being investigated, both quantitative and qualitative methodologies may be 
appropriately employed, either independently or concurrently to further develop the body of 
evidence needed to help patients in their recovery from a CI. Thus, there is enormous scope 
for nurse researchers to explore this subject matter using methodologies favoured by nursing 
literature. 
 
4.4 RECOMMENDATIONS  
 
The evidence from the literature shows that researchers are now choosing pre-validated and 
similar HRQOL instruments. This must continue if there is to be inter-study comparisons and 
pooling of findings with similar clinical cohorts. Future studies should at their inception, 
consider recommendations such as measuring pre-illness status for baseline measurement, 
using multiple time points for gathering HRQOL information, including comparison groups, 
and using a length of time for follow-up appropriate for the clinical cohort. Most importantly 
studies should not just observe but also develop and test programs designed to facilitate 
patients recover from a CI. It is acknowledged that these initiatives will be both resource 
intensive and time consuming, and will therefore require appropriate funding.  
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The one randomised controlled trial reported in the literature was developed for the general 
ICU patient. There is a need for further research into program development for sub-groups 
such as the elderly or those with ARDS who have been shown to have differing needs. 
Recruitment for such studies may benefit from a multi-site approach to increase recruitment as 
patient numbers per site may be low. Studies could specifically test programs that could help, 
for example, the neurological deficits seen with ARDS patients. The elderly also may benefit 
from an exercise program tailored to their needs. The use of diaries appears underutilised thus 
far and would benefit from further research.  
 
4.5 CONCLUSIONS 
 
HRQOL post CI has been increasingly reported in the literature. Use of generic, validated 
instruments allows the potential for comparison of results from studies with similar inclusion 
criteria. There is evidence of studies using both interview and HRQOL instruments to gather 
both quantitative and qualitative data. The outcomes from the studies are varied and appear to 
be associated with pre-morbid QOL, severity and type of illness, the instruments used and the 
length of follow-up. There were a small number of both quantitative and qualitative nurse-
initiated studies however, there are still opportunities for further exploration.  
 
Although evidence of program development to help improve patients HRQOL post CI was 
almost absent, ICU staff (as evidenced by the increase in the number of ICU-initiated primary 
papers described from the last five years) appear to have increasingly embraced the notion that 
the impact of a CI does not end at the ICU door, and that ICU staff should take some interest 
and accountability in this as it may reflect the management and treatment whist in ICU. This 
more inclusive continuum of care approach will enhance critical care practice and should 
improve the experiences and outcomes of patients who survive a critical illness. 
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Appendix 6.1 All Papers Included in the Review 
 
Date Author Patient type Country 
1998 Bach et al. LT Crit Ill USA 
1998 Diaz-Prieto et al. Trauma, unsched, sched, other Spain 
1998 Heyland et al. All ICU Canada 
1998 Schelling et al. ARDS Germany 
1999a Davidson et al. ARDS USA 
1999 Hamel et al. All ICU USA 
1999 Holbrook et al. Trauma USA 
1999 Hopkins et al. ARDS USA 
1999 Ip et al. Elderly HK 
1999a Michaels et al. Trauma pts USA 
1999b Michaels et al. Trauma pts USA 
1999 Niskanen et al. All ICU Finland 
1999 Roche et al. Surgical ICU USA 
1999 Russell  All ICU Aus 
1999 Schelling et al. Septic shock Germany 
1999 Smith et al. All ICU UK 
1999 Stoll et al. ARDS Germany 
1999 Welsh et al. All ICU USA 
2000 Bashour et al. Cardiac surgery USA 
2000a Capuzzo et al. All ICU Italy 
2000b Capuzzo et al. All ICU Italy 
2000 Eddleston et al. All ICU UK 
2000 Heyland et al. Sepsis Canada 
2000 Janziol & Ridley Elderly UK 
2000a Lipsett et al. Surgical ICU USA 
2000 Montuclard et al. >70 elderly France 
2000 Naraway et al. long term ICU admit to ECF USA 
2000 Nelson et al. LT ALI USA 
2000 Pettila et al. MOD pts v others Finland 
2000 Schelling et al. ARDS Germany 
2000 Soran et al. Pancreatitis USA 
2000 Stoll et al. Cardiac surgery Germany 
2001 Angus et al. ARDS USA 
2001 Backman & Walther All ICU Sweden 
2001 Badia et al. Trauma, unsched, sched, other Spain 
2001 Capuzzo et al. All ICU Italy 
2001 Dimopoulou et al. Cardiac surgery Greece 
2001 Flatten & Kvale All ICU Norway 
2001 Jones et al. All ICU UK 
2001 Maddox et al. All ICU Aus 
2001 Rivera-Fernandez et al. All ICU Spain 
2001 Rotthenhausler et al. ARDS Germany 
2001 Scragg et al. All ICU UK 
2001 Shaw et al. ARDS USA 
2001 Sznajder et al. All ICU France 
2001 Udekwa et al. Elderly, Surg ICU USA 
2001 Wehler et al. Medical ICU Germany 
2002 Ambrosino et al. COPD Italy 
2002 Chaboyer et al. All ICU Aus 
2002 Chelluri et al. >48 hr MV Gen ICU USA 
2002 Douglas et al. All ICU USA 
2002 Gardner & Sibthorpe All ICU Aus 
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2002 Granja et al. All ICU Portugal 
2002 Isgro et al. Cardiac surgery Germany 
2002 Kleinpell & Ferrans Elderly USA 
2002 McKinney & Deeny All ICU Ireland 
2002 Mendleson et al. All ICU USA 
2002 Mittermair & Muller >75 Cardiac pts Austria 
2002 Rotondi et al. All ICU USA 
2002 Rundshagen et al.  All ICU Germany 
2002 Williams et al. Cardiac surgery USA 
2003 Combes et al. ≥14 days MV Gen ICU France 
2003 Graf et al. All ICU Germany 
2003 Granja et al.  ARDS Portugal 
2003 Herridge et al. ARDS Canada 
2003 Hofhuis All ICU Holland 
2003 Jones et al. All ICU UK 
2003 Kress et al. All ICU USA 
2003 Kvale et al. All icu Norway 
2003 Papathanassoglou & Patiraki CI survivors Greece 
2003 Richmond et al. Trauma USA 
2003 Schelling et al. Cardiac surgery Germany 
2003 Strahan et al. All ICU UK 
2003 Wehler et al. Medical ICU Germany 
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Appendix 6.2 Excluded Papers 
Study Reason for exclusion  
Goldhill, D R & Sumner A (1998) Outcome of intensive care 
patients in a group of British intensive care units, Critical Care 
Medicine 26(8): 1337-45 
Study does not include any HRQOL Measures 
 
 
Harvey A G & Bryant R A (1998) The relationship between acute 
stress disorder and posttraumatic stress disorder: a prospective 
evaluation of motor vehicle accident survivors, Journal of 
Consulting & Clinical Psychology 66(3): 507-12 
Study does not state whether patients injuries 
required treatment in ICU 
 
 
Holbrook T L, Anderson J P et al. (1998) Outcome after major 
trauma: discharge and 6-month follow-up results from the Trauma 
Recovery Project,  Journal of Trauma-Injury Infection & Critical 
Care 45(2): 315-23 
Study includes same patient cohort as another 
included study that also includes 18 months data 
 
 
Lam S & Ridley S (1999) Critically ill medical patients, their 
demographics and outcome, Anaesthesia 54(9): 845-52 
Study does not include any HRQOL Measures 
 
Davidson T A, Rubenfeld G D et al. (1999b) The effect of acute 
respiratory distress syndrome on long-term survival, American 
Journal of Respiratory & Critical Care Medicine 160(6): 1838-42 
Study does not include any HRQOL Measures 
 
 
Russell S (2000) Continuity of care after discharge from ICU, 
Professional Nurse 15(8): 497-500. 
Study includes same cohort of patients as 1999 
study with no additional outcome measures 
Angus D C, Linde-Zwirble W T, et al. (2001) Epidemiology of 
severe sepsis in the United States: analysis of incidence, outcome, 
and associated costs of care, Critical Care Medicine 29(7): 1303-10 
Study does not include any HRQOL Measures 
 
 
Azoulay E, Adrie C et al. (2003) Determinants of postintensive care 
unit mortality: a prospective multicenter study, Critical Care 
Medicine 31(2): 428-32. 
Study does not include any HRQOL Measures  
 
 
Lipsett P A, Swoboda S M et al. (2000) Survival and functional 
outcome after prolonged intensive care unit stay, Annals of Surgery 
231(2): 262-8. 
Study includes same patient cohort as another 
included study  
 
 
 
 
